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By Herbert L. May 


probably the best-known 
personality. in. interna- 
tional narcotics control, 
of which he is generally | 
regarded as the leading 
elder statesman. A retired 
business man and lawyer 
by profession,he hasgiven | 
over a quarter of a cen- 
tury of public service in | 
various capacities. In the 
field of narcotics control, he has been associ- 
ated with the work of the Opium Advisory Com- _ | 
mittee of the League of Nations, and subse- 
quently of the Commission on Narcotic Drugs 
of the United Nations, throughout their exist- 
ence. He has taken part in many international 
conferences, including the Limitation Conference 
of 1931 at Geneva, the Bangkok Conference 
of the same year, and the United Nations Opium | 
Conference in New York in 1953. He has 
been a member both of the Permanent Central 
Opium Board and of the Drug Supervisory | 
Body since they were established, and he pre- 
sided for many years over both bodies. The | 
editors have great pleasure in presenting his | 
| 
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comments on the Single Convention, as seen 
at this stage of its development, from what is 
a unique vantage point. Mr. May has written 
this article in his individual and not in a repre- 
sentative capacity. 





INTRODUCTION 


The Commission on Narcotic Drugs' has now been 
working on the Draft Single Convention? for more than 


1 Subsequently referred to as Commission. This abbreviated 
term is also used to denote the “International Narcotics Com- 
mission”. It was decided to give this name to the Commission 
under the provisions of the new Convention: E/2219, Annex C, 
i 
2“Draft Single Convention” denotes here and elsewhere the 
Draft of the Single Convention (International Drug Conven- 
tion) (E/CN.7/AC.3/3) which is scheduled to replace all exist- 
ing multilateral narcotics treaties. 


four years. It has settled a number of important ques- 
tions, and taken many decisions which would lead to 
a considerable simplification and strengthening of inter- 
national narcotics control. In doing so, the Commis- 
sion has had to pay attention to a great number of 
details, many of them highly technical, and it has been 
unavoidable that in some cases argument on particular 
questions has obscured to some extent the broad objects 
of the operation. It therefore appears appropriate now, 
when the Commission is within hailing distance of finish- 
ing its first reading of the Draft Single Convention, to 
make a selective review of the situation in the light of 
the broad objects of international narcotics control in 
general and of the work on the Draft Single Conven- 
tion in particular. Most attention is therefore given 
in this article to those questions on which a fresh ap- 
proach may be helpful, matters of general agreement 
being referred to only briefly. 


GENERAL OBJECTS OF THE SINGLE CONVENTION 


The Commission has undertaken the task of replac 
ing the existing multilateral treaties by a single treaty, 
not only to simplify the existing international law and 
administrative machinery concerned with the control of 
narcotic drugs, but also to make the system of contro! 
more flexible and to strengthen it. These objects do 
not represent exclusive conceptions, but all of them 
should be kept in mind in proper proportion when 
individual problems are considered. 


Simplification 


It is the classic object of consolidation of legal texts 
to simplify the text and make its use easier. This is 
particularly necessary in the field of international nar- 
cotics law, developed in nine treaties concluded over a 
period of more than forty years, at different stages of 
the evolution of the international society, and under very 
different economic and social conditions in the States 
concerned ; in these years the various elements of pres- 
ent narcotics control were achieved step by step. It is 
unavoidable that as a result some provisions are incon- 
sistent, obscure, duplicated and even obsolete. The 
whole makes for unnecessary complexity, as regards 
both national and international administrations. As far 
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as the administrative machinery is concerned, the exist- 
ing treaties provide for three bodies wholly concerned 
with international narcotics control. A fourth body of 
this nature has been established by the World Health 
Organization® to obtain the technical advice necessary 
to discharge its functions under the narcotics treaties. 
Three other organs having more general jurisdiction 
are regularly concerned with narcotics problems, while 
more deal with them intermittently. The aim of admin- 
istrative simplification must primarily be concentrated 
on the number and organization of the exclusive nar- 
cotics bodies, since the others mostly devote a compara- 
tively small proportion of their time to narcotics, and 
their role is primarily to provide for a system of politi- 
cal and technical checks, indispensable under present 
conditions of international administration. The problem 
of simplification is, however, not merely a problem of 
organs. Definitions are sometimes not carried through 
the treaties, and some provisions are not wholly con- 
sistent with one another, so that the business of legis- 
lation and administration within the Governments, and 
of reporting to the international organs, is sometimes 
unnecessarily complicated. It is this which makes con- 
solidation alone not worth while, and even to some extent 
not feasible. However, all this is not to say that the 
treaties have not worked well; when it is considered 
that they represent pioneer international legislation, the 
response of Governments has been remarkable. But 
enough experience has accumulated by now to select 
the essential elements in this legislation and to arrange 
them in a consistent whole. 


Greater flexibility 


Need for increased flexibility of international nar- 
cotics control arises on at least two main counts. Dis- 
coveries in modern chemistry and pharmacology, great 
increases in speed and volume of communications all 
over the world, more sensitive and rapid mechanisms 
of economic response call for almost continual adjust- 
ment of control; at the same time, pressures on the 
national resources available for international purposes 
have vastly increased. Whereas narcotics control in 
the period of the League of Nations was one of relative- 
ly few topics in the economic and social fields that were 
the subject of intensive international action, and received 
some of the attention of a pilot project, a very wide 
range of economic and social matters are now dealt 
with on the international plane, and the relative share 
of available attention has diminished. Therefore what 
is available must be made to do more work; it is, 
for example, now obviously wrong to go to the trouble 
and expense of a large international conference to bring 
about adaptations in the system which fall short of 
major changes. The need for greater flexibility must 
particularly be kept in mind in connexion with those 
provisions of the new convention which provide for 
regulatory powers of international organs and for 
revision of the convention itself. 


3 Subsequently referred to as WHO. 
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Strengthening of control 


The general effect of present social and economic 
trends in the world is on the whole to increase the 
knowledge of narcotics, and, regrettably, to increase 
the incentives and the opportunities for abuse of them; 
the new convention must aim at closing the loopholes 
in the present machinery, and at making the whole 
more effective, without impeding medical use or re- 
search. It has been shown on some other occasions, 
when an attempt was made to codify a field of interna- 
tional law, that certain principles which were generally 
accepted until then, but on which a few countries had 
reservations, were placed in doubt. This danger may 
be particularly great in the field of narcotic drugs, 
where so many different aspects are involved, and where 
nearly universal participation is required. 

Occasions may arise where one Government obtains 
the support of others to its particular opposition to 
an existing rule of narcotics control by making con- 
cessions on other questions. Such procedure is not un- 
common at international conferences, but under some 
circumstances this may result in a “lowest common 
denominator” treaty. If it should appear that there 
is a real danger of such a weakening of existing con- 
trol, it would be better to postpone the work on the 
new comprehensive convention until the international 
climate is better, and, whenever necessary to meet new 
problems, to resort to limited instruments, notwithstand- 
ing all their drawbacks and difficulties. A convention 
which would aim at consolidating the present multilate- 
ral narcotics treaties, but which would not aim at 
the “highest common denominator” and incorporate 
essential improvements, would not be worth the effort. 


A vital factor is the number of parties which will 
adhere to the new convention. The near approach to 
universality has always been a striking feature of inter- 
national narcotics control. About eighty States are 
parties to at least one narcotics treaty and a great 
number of States to more than one treaty. Seventy-two 
States are parties to the 1931 Convention* An ideal 
new convention may be much less satisfactory than the 
present one if countries, the co-operation of which is 
essential, fail to participate in the new undertaking. This 
factor may operate in opposition to the desire of 
strengthening the present control system. It will be 
a test of statesmanship to assess the potential gain 
and loss as between strictness of control and degree of 
general acceptance. 


BASIC AIMS OF CONTROL 


Eliminating or at least reducing the misuse of danger- 
ous drugs constitutes the object of international nar- 
cotics control. To achieve this aim the international 





41931 Convention” denotes here and subsequently the: Con- 
vention for Limiting the Manufacture and Regulating the Dis- 
tribution of Narcetic Drugs signed at Geneva on 13 July 1931 
and where references to specific provisions are made, this Con- 
vention as amended by the Protocol of 11 December 1946. 


society of States has developed a number of rules and 
administrative measures on the national and interna- 


tional plane, as well as national and international gov- 
ernmental organs. 


LIMITATION OF PURPOSES 


Limitation of the use of dangerous drugs to medical 
and scientific needs is the guiding rule of the present 
system of international control. However, opium (other 
than medicinal opium), coca leaves, and cannabis 
(Indian hemp) as well as the resin of Cannabis sativa 
L. (Indian hemp plant), although subject to some 
measures of international control, are not subject to 
this basic rule. This represents a serious gap which 
the Commission set out to close when it undertook to 
elaborate the Draft Single Convention. The Commis- 
sion, therefore, did not allow for any exceptions to 
this rule when deciding to include it among the perma- 
nent rules on the Draft Single Convention.® But seri- 
ous difficulties arise in some countries or territories 
where it has been impracticable to suppress immediately 
such undesirable practices as opium eating and smoking, 
coca leaf chewing and the non-medical use of cannabis 
and cannabis resin. The Commission will face this 
problem when it considers the section of the Draft 
Single Convention dealing with permissible reserva- 
tions.‘ It is proposed that parties to the new conven- 
tion may permit the undesirable practices in question 
on a temporary basis. The reservations in question 
should not permit the extension of the practices beyond 
a definite, not too remote date, nor to territories in 
which the practices did not exist on a considerable 
scale or were not permitted at the time of concluding 
the new convention, The parties making the reservations 
should be held to report periodically on the measures 
taken for the suppression of the practices; if they fail 
to do so, the reservations should cease to be effective. 
If the Commission were to adopt this approach it would 
follow the example set by the 1953 Protocol® which, 
subject to similar reservations, limits the use of opium 
to medical and scientific purposes.® 

Rules limiting to medical and scientific purposes the 
manufacturer of, internal and external trade in, and 
possession of drugs under international control supple- 
ment the rule limiting the use. They do not, under the 
existing conventions, apply to raw and prepared opium, 
coca leaves, cannabis and cannabis resin. When the 





5 The terms “cannabis”, “Cannabis sativa L.” and cannabis 
resin are used subsequently for “Indian hemp”, “Indian hemp 
plant” and resin of the “Indian hemp plant” respectively. 

6 E/CN.7/AC.3/3, paragraph 258; E/2606, paragraphs 72-77, 
Annex D, p. 40. 

7 E/CN.7/AC.3/3, paragraphs 332-335 ; see also the same docu- 
ment, footnote 12 on p. 15; footnote 16 on p. 16, and footnote 
19 on p. 17. 

8 “1953 Protocol” denotes here and elsewhere the Protocol 
for Limiting and Regulating the Cultivation of the Poppy Plant, 
the Production of, International and Wholesale Trade in, and 
Use of Opium, signed at New York on 23 June 1953. 

9 Articles 2 and 19. 
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Commission decided to incorporate these rules among 
the permanent provisions of the new convention, it did 
not provide for exceptions.’° It is, however, proposed 


that reservations be permitted on the lines indicated 
above. 


The limitation of the production of raw opium, coca 
leaves, cannabis and cannabis resin (i.e., of the raw 
material from which the “natural” narcotics are ob- 
tained) to medical and scientific purposes is not yet 
required under the terms of the multilateral narcotics 
treaties in force. The Opium Protocol of 1953 likewise 
does not provide expressly for the prohibition of opium 
production for other than medical and scientific purposes. 
It follows," however, from its terms that, with the 
temporary exception of amounts needed for eating or 
smoking, opium could not be produced legally for pur- 
poses other than medical and scientific ones. 


The Commission has already decided to provide in 
the new convention for the limitation of the production 
of opium, coca leaves, cannabis and cannabis resin to 
medical and scientific purposes.4* The Commission will 
have another occasion of dealing more specifically with 
this question when it considers the section of the Draft 
Single Convention dealing with the production of these 
substances.'* Reservations such as those mentioned in 
connexion with the limitation of the use of narcotics to 


medical and scientific purposes will probably be per- 
mitted. 


LIMITATION OF SUPPLIES!® 


The present system of international narcotics control 
is based on economic planning by which the supplies 
of narcotics drugs should be limited to the amounts 
needed for medical and scientific purposes. This applies 
only to manufactured narcotics and not to opium, coca 
leaves, cannabis and cannabis resin. It has been shown 
in the past that such a limitation actually led to a reduc- 
tion of the amounts of narcotic drugs available for 
illegitimate purposes and for their misuse. Doubts have 
been raised whether the same relationship between over- 
supply and misuse of narcotics still exists in drug manu- 
facturing countries which have established either a state 
monopoly of the manufacture of narcotics or a de facto 
private monopoly situation by permitting only a few 
firms to manufacture narcotics. However that may be, 
there is still a number of countries in which over-supply 
of narcotics may stimulate diversion into iliicit channels. 
Limitation of narcotics supplies on a world wide basis 
seems therefore still advisable. Moreover agricultural 
producers who cannot sell opium, coca leaves, cannabis 


10 E/CN.7/AC.3/3, paragraphs 46A-49, 226, 233 and 258; 
E/2219, Annex C, p. 21; E/2423, Annex C, pp. 25-26; E/2606, 
Annex D, p. 40. 

11 See E/CN.7/275/Add.1, p. 39. 

12 Article 19 of the Protocol. 

13 E/CN.7/AC.3/3, paragraphs 46A and 49; E/2219, Annex 
Cie 

14 E/CN.7/AC.3/3, sections 30 and 32-34; see in particular 
paragraphs 176, 192, 207 and 208. 

15 See, e.g., Preamble of the 1931 Convention, 








or cannabis resin for medical and scientific purposes, 
can easily be tempted by illicit traffickers. In fact, the 
1953 Protocol would extend the principle of limited 
supplies to opium. The economic planning under the 
provisions of the Single Convention would also be based 
on the same principle which, however, would be ex- 
tended not only to opium, but also to coca leaves, can- 
nabis and cannabas resin.1® As regards manufactured 
narcotics, the Commission has already adopted the idea 
of limited supplies for the Single Convention.’* Its 
decisions on this point imply also the extension of the 
principle to opium,'* coca leaves, cannabis and cannabis 
resin. The Commission will again face the question of 
this extension when it considers the provisions of the 
Single Convention concerning the production of these 
substances.!® 


COMPUTATION OF, AND CHECK ON THE SUPPLY LIMIT 


(ESTIMATES AND STATISTICS ) 


The 1931 Convention provides for two principal 
methods of limiting the supplies of manufactured nar- 
cotic drugs, i.e., by establishing manufacturing and im- 
port maxima.”° The 1953 Protocol extends the idea of 
an import maximum to opium. In view of the impossi- 
bility of forecasting exactly agricultural yields, no pro- 
duction maximum is expressly established under the 
terms of the Protocol, although other means are used 
to achieve indirectly a limitation of such production. 
No production and import maxima exist at present for 
coca leaves, cannabis and cannabis resin. Under the 
terms of the Draft Single Convention, import, manufac- 
turing and production maxima could be established for 
all substances under international control including the 
raw materials of the “natural’ narcotics, i.e., opium, coca 
leaves, cannabis and cannabis resin. It seems that the 
decisions taken in connexion with the Draft Single Con- 
vention by the Commission on the subject of estimates 
would not affect this situation.24 The same applies to 
a proposed draft concerning estimates and submitted to 
the Board for its views.** All these production, manufac- 
turing and import maxima are computed on the basis 
of annual estimates which under the existing control 
régime are essentially estimates of drug requirements. 
A system of statistical information collected by national 
administrations and furnished to the Board serves, inter 
alia, to check upon the success of the planned limitation 
of narcotic supplies. 


16 E/CN.7/AC.3/3, e.g., paragraphs 121, 180, 184, 194, 198 
207, 210 and 211. 


17 F/2423, Annex C, pp. 24, 26 and 27. 
See also E/2606, paragraph 63. 

19 Sections 30, 32, 33 and 34. 

\rticles 6 and 12, paragraph 1. 


21 }£/2423, paragraphs 125, 126 and 129; Annex C, pp. 23 
and 24 
“2 /bid. Annex C, pp. 26 and 27. The term “Board” denotes 


here and subsequently the Permanent Central (Opium) Board, 
established under Chapter VI of the International Opium Con- 
vention, signed at Geneva on 19 Vebruary 1925, 
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Under the present conditions of the world’s drug 
industry and of the agriculture yielding the raw mate- 
rials for “natural” narcotics, it may be assumed that 
there is some relationship between limiting legal drug 
supplies and the amount of drugs available for illegal 
purposes. If, however, the existence of such a relation- 
ship were denied, the principal premise of the existing 
estimate system would disappear, and serious thought 
would have to be given to eliminating this system from 
the scheme of ircernational narcotics control. It may 
be noted in this connexion that the provisions of the 
1925 Conveution were not in operation long enough 
before the adoption of the 1931 Convention for their 
effectiveness to be evaluated independently of the esti- 
mate system superimposed by the latter. 


The value of the present estimate system may also 
be examined from another angle. The Supervisory Body 
stated," in respect of the world’s estimates between 
1949 and 1953, that estimates of drug requirements 
exceeded actual manufacture, in the case of morphine 
by 20 to 39 per cent, of codeine by 20 to 43 per cent 
and of cocaine by 55 to 72 per cent. Estimates of pethi- 
dine were too high by 49 per cent in 1952 and 1953.74 
In the light of these figures it may be tempting to assume 
that there is no definite relationship between estimates 
and actual manufacture, and that as a result the esti- 
mates do not accomplish the tasks for which they were 
established. It may be mentioned, however, that except- 
ing pethidine, the excess was reduced in each of the 
years to which the figures relate and that the lowest 
percentage figures are those of the last year, i.e., of 1953. 
No definite trend can be established for pethidine since 
sufficiently comprehensive figures are available in this 
case only for two years. It may, however, be noted that 
in the years 1934-1937 over-estimation of narcotics was 
reduced each year and sank from 53 per cent to 12 per 
cent in this period.25 After the close of the war the 
Supervisory Body stated also that the “quality of the 
estimates has steadily improved”.*® It may therefore be 
assumed that the estimate system is not inherently 
incapable of fulfilling some of the functions for which 
it was created. Some of its weaknesses after the Second 
World War are probably due to the particular condi- 
tions of the war period.** It seems also that a number 
of Governments does not follow the methods suggested 
by the Supervisory Body for establishing the estimates.** 
It may, however, be concluded from the figures for the 
period before the Second World War as well as from 
those of recent years that the patient efforts of the 
Supervisory Body may have the result of a more realistic 
preparation of the estimates by national officials and 
that the officials will not use them merely as a means 
of avoiding difficulties with the Board and particularly 


23 “Supervisory Body” denotes the (Drug) Supervisory Body 
constituted under article 5 of the 1931 Convention. 

24 E/DSB/12, pp. 8 and 9. 

25 C_488.M.331.1938.X1, p. 7. 

26 E/DSB/4, p. 9. 

27 [bid 

28 C.521.M.362.1937.X1. 
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of avoiding the “automatic” embargo. Such an attitude 
invites overestimates. 


As soon as the estimates will be established on the 
basis of actual inquiries into drug requirements—as 
suggested by the Supervisory Body—they will become 
reasonably exact. A study of the practices of some impor- 
tant drug manufacturing countries would show that their 
Governments limit the manufacture of narcotic drugs 
by allocating annually to individual firms shares of their 
requirements estimated annually. Governments also have 
frequently followed suggestions of the Supervisory Body 
to reduce excessive estimates. This would indicate that 
the estimate system has some value within the frame- 
work of national and international control. 


A study of the statistics published by the Board would 
show that over a number of years the manufacture of 
such drugs as morphine and codeine approximates actual 
consumption for medical and scientific purposes. Before 
the Commission takes a definite stand on the question 
of the value of the estimate system, it may perhaps be 
advisable to consult the Governments of the principal 
drug manufacturing countries as regards the methods 
which they employ in establishing the estimates, and 
the role which the estimates play in planning their 
manufacture of narcotics. 

Provided always that the principle of limiting supplies 
of narcotics is accepted, excesses of estimates over actual 
manufacture do not necessarily prove that the estimate 
system is without value, as long as it can be shown 
that the manufacturing figures are in fact reduced as 
a result of the procedures involved in this system. 
The balancing of estimates and manufacturing’ statis- 
tics serves the aim of limiting supplies and, however 
desirable this balancing is in itself, it is not the primary 
object of the estimate system, i.e., limiting the manufac- 
ture and import of narcotics supplies. 


Although one may concede the influence which the 
estimate system has on the limitation of narcotics sup- 
plies, one may still raise the question whether the same 
results cannot be obtained equally well and more simply 
by using past statistics. One could, for example, propose 
computing the supply limits for each year on the basis 
of the statistics of a preceding year, increased by a defi- 
nite percentage, ¢.g., 5 or 10 per cent, unless the Govern- 
ment concerned requested a different figure. By such 
a procedure, however, Governments would not neces- 
sarily be required to examine annually their prospective 
narcotics requirements for the forthcoming year. Their 
plans concerning the manufacture of narcotics would 
also not be subject to review by an international organ 
prior to actual production. The tendency to justify actual 
manufacture by addressing to the international organ 
post factum the data required under the international 
provisions might be encouraged considerably. A stronger 
case may perhaps be made for using past statistics rather 
than advance estimates in a scheme of limiting the pro- 
duction of opium, coca leaves, cannabis and cannabis 
resins, ie., of the agricultural crops. 
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Although the estimates in connexion with the statisti- 
cal returns required by the narcotics treaties should 
serve primarily the purpose of limiting narcotics sup- 
plies, they may give also some indication as to the 
extent to which the legal narcotics supplies are used 
exclusively for medical and scientific purposes. The sta- 
tistical returns play, however, a much more important 
part in this connexion, and it is suggested that esti- 
mates could be dispensed with for this purpose. 


Although it might be held for the present that the 
balance of arguments favours the retention of the esti- 
mate system, this may be different under the agricultural 
and industrial conditions which may develop for the 
production of narcotic substances in the future. It may 
perhaps be advisable to provide for such a contingency 
by a simplified amendment procedure applicable to the 
provisions on estimates. It would not be justified to 
retain these provisions and the governmental burdens 
connected therewith should they cease to serve any use- 
ful purpose. 

If it is decided to retain the present estimate system 
the question may be raised whether the present system 
of computing manufacturing and import limits on the 
basis of estimates of narcotics requirements could not 
be replaced by binding estimates of manufacture and 
imports, i.e., by a system of direct rather than indirect 
computation of the limits. It may be that the fears 
of interested business men to reveal trade secrets, fears 
which may have been in the way of adopting such a 
direct system in 1931, have lost their force. It seems 
that trade information which could be obtained from 
estimates of manufacture and imports, could be gained 
nearly equally well under present arrangements from 
the various figures concerning international trade in 
and requirements of narcotics, accumulated during the 
period of international narcotics control. 


The not yet decided expressly 
whether it wishes to substitute the direct computation 
of the manufacturing and import limits—as suggested 
in the Draft Single Convention®® for the present system 
of indirect computation.*® It has, however, submitted 
to the Board for comments a draft containing provisions 
limiting manufacture and imports by the indirect sys- 
tem of computation.*" 


Commission has 





The items on which Governments are bound to supply 
estimates and statistics are enumerated exhaustively in 
the existing narcotics treaties. No provision is made for 
changes. The Commission considered that the develop- 
ment of scientific, technical and other conditions may 
make it necessary to modify the list of items on which 
estimates would be required®? under the terms of the 
future convention, and decided that, subject to review 
by the Council,** such modifications should be within 


2% Section 23, paragraph 1. 

30/2423, Annex C, p. 23. 

31 Jhid, Annex C, p. 27. 

%2 [£/2423, paragraph 126. 

33 “Council” denotes here and subsequently the Economic and 
Social Council. 
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the jurisdiction of the Commission which would act 
on recommendation of the International Narcotics Con- 
trol Board.*4 The Commission also gave consideration 
to the possible need for modifying, by a simplified pro- 
cedure, the list of items on which the Draft Single Con- 
vention would require Governments to furnish statistical 
returns.» It has not yet taken a decision on this 
question. It is suggested that the simplified amendment 
procedure adopted for estimates apply also to statistics. 


The dates by which estimates and statistics must be 
furnished are determined in the text of the treaties at 
present in force.** The Commission decided that the 
date of the estimates should be determined by the Inter- 
national Narcotics Control Board rather than fixed 
in advance in the text of the convention itself, while 
the dates of the statistical returns should be determined 
by the Commission.** It submitted, however, to the 
Board for comments a draft on statistical provisions** 
under which the dates of statistical returns would be 
fixed in the treaty text itself. It is suggested that the 
jurisdiction be the same in the case of estimates and 
statistics, i.e., that the International Narcotics Control 
Board be authorized to fix the dates in both cases. 


The institution of the so-called “automatic embargo” 
would also require some reconsideration.*® Under this 
system the Board must notify the parties if the quantity 
exported or authorized to be exported to any country 
or territory exceeds its total of estimates with the addi- 
tion of the amounts shown to have been exported. Parties 
may not authorize new exports to such a country during 
the remainder of the year. The Board does not make 
this notification in case of negligible excesses, since this 
would not serve any useful purpose. It is true that the 
Board may justify this technical violation of the 1931 
Convention on the grounds of the general legal principle 
“de minimis non curat praetor’. It is, however, sug- 
gested that, if an embargo is to be retained in the case 
of excessive imports, the embargo should be within the 
discretion of the international organ; i.e., deprived of 
its “automatic” character. 

Furthermore, most import excesses may be expected 
to occur in the second part of the calendar year. Since 
the notification of the Board imposing the “automatic” 
embargo must be based on the quarterly import and 
export statistics furnished to it under the terms of the 
1925 Convention," and the returns for the third quarter 


34 E/CN.7/AC.3/6, paragraph reference number 40. “Inter- 
national Narcotics Control Board denotes here and subsequently 
the international administrative organ which under the terms 
of the Draft Single Convention is scheduled to replace the 
present Board as well as the Supervisory Body. 

35 £/2219, paragraph 101. 

36 As regards estimates see, however, article 8, paragraph 4 
(b) of the 1953 Protocol. 

87 £/2423, paragraph 127 and E/2219, Annex C, p. 22; see 
also E/CN.7/AC.3/6, paragraph reference number 8&3. 

38/2423, Annex C, p. 27. 

39 Article 14, paragraph 2 of the 1931 Convention, 

401925 Convention” denotes here and subsequently the Inter- 
national Opium Convention signed in Geneva on 19 February 
1925 and as amended by the Protocol of 11 December 1946; see 
article 22, paragraph 2. 


do not reach the Board before November at the earliest 
and those for the fourth quarter not until after the end 
of the year, most import excesses cannot be affected by 
the embargo which expires and cannot be imposed after 
the end of the year. Moreover, a Government subject 
to the embargo can lift it by the simple device of fur- 
nishing supplementary estimates. It might be advisable 
to leave the duration of the embargo to the discretion 
of the Board. 


This exposition does not exhaust all difficulties based 
on the text of the present provisions concerning the 
automatic embargo. More generally the question may 
be raised whether the considerable burdens imposed by 
this institution on national and international organs are 
justified by its potential value. 

The Board and Supervisory Body are at present 
engaged in a review of the operation of the existing 
estimates system, and it is not desired in this article 
to anticipate the results of their examination. The vari- 
ous operational and technical points which arise are 
therefore not considered. Whether it is decided that 
the present system should be retained with simplifica- 
tions and improvements, or that the case for retaining 
it is not sufficiently strong, the Commission will be able 
to draw upon the advice and experience of the Board 
and Supervisory Body and their Joint Secretariat. 


ADMINISTRATIVE CONTROL MEASURES 


In order to achieve the limitation of the use of nar- 
cotics, and of the transactions involved, to medical and 
scientific purposes, and to obtain the desired reduction 
of narcotics supplies, Governments are required to carry 
out a number of administrative control measures such 
as selection and approval of the persons to be entrusted 
with transactions in the field of narcotics, control of 
premises, production and trade processes, possession 
and use by individuals. A system of licensing, recording, 
reporting and other means of supervision serves this 
end. Although it is not expressly stated in the narcotics 
treaties in force, it may be said that a system of national 
inspection is one of the measures of control required 
under these provisions.*! Moreover, measures must be 
taken to fight the illicit traffic and to organize the cam- 
paign against the drug addiction. 


It would be wrong to assume that all of these tradi- 
tional measures have an unchanging value under the 
changing industrial and agricultural conditions in the 
field of narcotic drugs. The position of a licensing sys- 
tem is not necessarily the same in private and govern- 
ment-owned industry. 


The Commission, in general, has decided to retain the 
existing system of national control, but has made some 
minor adjustments to take into consideration — the 
developments since the adoption of the 1925 Convention, 
in particular the nationalization of the drug industry 


41 See also section 39, paragraph 2 of the Single Convention. 
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in a number of countries.** In the light of these con- 
siderations it may be advisable to provide in the future 
convention for a not-too-difficult procedure by which 
the rules governing national control could be adjusted 
to changing conditions. 

Under the existing system, differing régimes have 
historically developed for different drugs or groups of 
drugs, for example, raw opium, prepared opium, medi- 
cinal opium, coca leaves, drugs of groups I and II of 
the 1931 Convention and of the 1948 Protocol, diacetyl- 
morphine, galenical preparations of cannabis, cannabis 
and the ordinary preparations of which the resin forms 
the base, and certain opium preparations (tincture of 
opium, Sydenham laudanum and Dover powder). 
Some of the reasons for these differences have dis- 
appeared. It should therefore be possible to introduce 
some simplification in this connexion, 


In view of the fact that imports and exports of all 
drugs would be limited to medical and scientific purposes, 
it should no longer be necessary to provide for special 
import certificates for Indian hemp,** since the general 
import certificate and export authorization system would 
be sufficient. 

The Commission has decided“ that the stringent pro- 
visions relating to the international trade in diacetyl- 
morphine and its preparations*® should be incorporated 
in the new convention, The question may be raised 
whether this would be necessary or whether the more 
general provisions concerning the prohibition of drugs 
in connexion with those relating to the import certificate 
and export authorization system, which would apply to 
the small amounts if any shipped for scientific purposes, 
would not be sufficient. 

The exemption from this system of exports to coun- 
tries which do not apply the system,** need not be taken 
over by the new convention. The requirement of notify- 
ing exports of particularly dangerous narcotics, i.e., 
of drugs of group I of the 1931 Convention to countries 
or territories not subject to the system of narcotics con- 
trol established by the 1925 and 1931 Conventions, 
seems also to be obsolete and need not be taken over. 
The same applies to the requirement of prior approval, 
by the Permanent Central Opium Board, of exports 
equalling or exceeding five kilogrammes to such coun- 
tries. 


NATIONAL CONTROL ORGANS 


The problem of narcotic drugs involves administrative 
(including police), economic, health and social aspects 
of a special nature. It is in the international interest 
that all these phases should be treated from the special 
viewpoint of the narcotics treaties and that the responsi- 


42 Sections 34 to 39 of the Single Convention ; E/2423, Annex 
C, pp. 25 and 26; E/2606, Annex 1D, pp. 40 and 41. 

43 Article 11 of the 1925 Convention. 

44/2219, Annex C, p. 20. 

45 Article 10 of the 1931 Convention, 

46 Article 18 of the 1925 Convention. 





bilities in this field should therefore be handled by special 
narcotics organs rather than by a number of offices 
having general responsibility in the field of health, eco- 
nomics, crime suppression, etc. It is also desirable that 
the responsibilities in the field of narcotic drugs be 
centralized on the national level, or, where this does 
not appear feasible, co-ordinated by special central 
organs. Governments should be able to approach, on 
all or at least most aspects of international co-opera- 
tion in the field of narcotics control, specific agencies 
in foreign countries rather than a number of different 
ones, some of which may even have only local jurisdic- 
tion, depending on the substantive nature of the problem 
involved. Direct relations between the technical organs 
of different Governments are also important. Moreover 
the work of international organs is furthered by pro- 
visions of these two kinds relating to national adminis- 
tration. As a result, a particular structure of national 
control organs is either recommended internationally 
or prescribed by provisions of the existing narcotics 
treaties.** 

The Commission decided to incorporate in the Draft 
Single Convention the existing provisions on the organi- 
zation and direct contact of national control organs.** 
These provisions are sufficiently flexible to meet the 
differing national conditions of constitutional law and 
systems of public administration. 


Mr. Charles Vaille of France, the present Chairman 
of the Commission on Narcotic Drugs, has pointed out 
that the Single Convention, while giving sufficient atten- 
tion to the legal trade in narcotics, does not appear to 
offer sufficient means for international co-operation in 
the suppression of the illicit traffic. These remarks would 
apply equally to the existing narcotics treaties. Mr. 
Vaille mentioned at the fifth session of the Commission 
in 1950 that there was “practically no liaison between 
national bodies dealing with repression of the illicit 
traffic and no effective co-ordination on the international 
level”.4® This situation should be taken into considera- 
tion when the Commission elaborates its revised text of 
the Draft Single Convention in order to “make it pos- 
sible to take direct and effective international action 
against illicit traffic’.5° 


National penal laws 


The fight against the international illicit traffic in 
narcotics is impeded by the fact that the penal sanctions 
are not effective in some countries or territories, i.e., not 
adequate to have the desirable deterrent effect, and that 
the rules of criminal jurisdiction are different in differ- 
ent countries or in different groups of countries, so that 

47 Article 15 of the 1931 Convention (Special administra- 
tion) ; articles 11 and 12 of the 1936 Convention (Central of- 
fice) ; Recommendation I of the 1931 Limitation Conference 
(Single authority) ; Model Administrative Code to the Inter 
national Opium Convention of 1925, C.774.M.365.1932.X1, p. 19 
(Single authority) ; see also article 3 of the 1953 Protocol. 

48 F/2423, paragraph 153. 

49 E/CN.7/SR.112, p. 14. 

50 E/CN.7/AC.3/5, paragraph &2. 
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some traffickers are able to escape prosecution or punish- 
ment because of lack of local jurisdicction. The Com- 
mission has, in this respect, adopted provisions govern- 
ing penal sanctions and criminal jurisdiction to be 
incorporated in the Draft Single Convention. These 
rules are partially based on the provisions of the 1936 
Convention*®' and will, it is hoped, meet some of the 
objections which prevented this convention from becom- 
ing more generally accepted.** It is admitted that in 
this difficult field of international regulation the pro- 
visions must be flexible enough to leave room for wide 
national differences and thus to become generally accept- 
ed. There is, however, a danger that in this process they 
will become too vague to be useful for the purpose for 
which they were drafted. If it is shown that provisions 
sufficiently definite to prevent international illicit traffie- 
kers from escaping prosecution or punishment would 
not be generally acceptable, it would be preferable to 
give up for the present the idea of general acceptance, 
and to develop rules which will at least improve the situa- 
tion in countries willing to accept them, and to wait for 
the power of public opinion to induce the other countries 
to change their attitude on this point, and to permit in 
the field of narcotic drugs deviations from their tradi- 
tional system of criminal jurisdiction, which practically 
all of them permit in other fields considered important 
by them. It may facilitate agreement to such deviations 
if the penal rules to be incorporated in the Draft Single 
Convention do not try to cover minor offences unimpor- 
tant for the fight against the illicit traffic, but limit them- 
selves to the more important international crimes. If it 
is concluded that it would be necessary to incorporate 
in the Draft Single Convention penal clauses which 
might not be generally acceptable, it is suggested to 
permit a reservation on these provisions so as not to 
prevent countries unwilling to accept the provisions from 
accepting the new convention as a whole. 


Treatment of drug addicts 


The Commission last year adopted a section of the 
Draft Single Convention to the following effect: “The 
Parties are cognizant of the importance of creating 
means for the medical treatment, care and rehabilitation 
of drug addicts and undertake to use their best endeav- 
ours towards this effort, on a planned and compulsory 
basis, in properly conducted and duly authorized institu- 
tions in those States where the seriousness of the prob- 
lem of drug addiction and their economic resources war- 
rant such measures.”’** This section, while in very flexible 
form, reflects the view widely held by members of the 
Commission and others concerned that to be effective, 
at any rate in many of the types of cases of addicts 


5t “1036 Convention” denotes here and subsequently the Con- 
vention of 1936 for the Suppression of the Illicit Traffic in 
Dangerous Drugs as amended by the Protocol of 11 December 
1946, 

*2 [£/2606, paragraphs 83-87; Annex D, p. 41. There are 72 
parties to the 1931 Convention and only 19 parties to the 1936 
Convention, 


53 [°/2606, paragraph 88, Annex D, p. 41. 


most widely met with, treatment must be compulsory 
and in closed institutions. There are already in existence 
in a few countries in the world a small number of spe- 
cialized institutions for the treatment of addicts, of 
which the best known is the U.S. Federal Hospital at 
Lexington. There are also arrangements for treatment 
in institutions dealing primarily with other types of 
cases in a number of other countries. It is clear that 
in countries in which a policy on these lines is indicated 
and is adopted it will, for administrative and budgetary 
reasons, be practicable to provide ad hoc institutions in 
only a small minority of instances. The policy therefore 
would have to be implemented by using or by adapting 
accommodation in existing institutions. In practice, the 
normal type of closed institutions available are mental 
hospitals and prisons; on the other hand, it is difficult 
to provide effective closed accommodation in an institu- 
tion of the general or mixed hospital type. It is evident 
that the working out of satisfactory arrangements for 
the proper treatment of addicts according to the needs 
of different types of cases and different environment will 
be a difficult and sometimes delicate one. 

In such circumstances, it seems best that the legisla- 
tion in the new convention should not go beyond the 
statement of general principles, leaving the implementa- 
tion of the policy to be dealt with by the Governments 
and international bodies concerned in the ordinary course 
of their activities. 


INTERNATIONAL CONTROL ORGANS 


There seems to be wide agreement that the present 
soard and Supervisory Body should, in the new conven- 
tion, be replaced by one independent organ with adminis- 
trative and “semi-judicial” responsibilities, while the 
present Commission should remain the legislative and 
policy-making body in the field of international control 
of narcotic drugs. The Commission has already taken 
decisions to this effect.** If it is decided to abandon 
the estimate system as obsolete, these decisions may 
call for some further consideration. 

The maintenance of a separate policy-making and 
administrative organ is justified on the ground that 
there are certain functions of international narcotics 
control in the administration of which political consider- 
ations should not enter, and which should therefore be 
within the jurisdiction of an independent organ, i.e., an 
organ not composed of government representatives, but 
of technical experts, while other functions, i.e., the func- 
tions of the Commission, require a political body. It 
may be considered whether a radically different set-up 
would not meet these requirements, e.g., instead of hav- 
ing two completely separate bodies, the present Com- 
mission might be supplemented by a small number, say 
three, of independent experts, who could take part in the 
deliberations of the Commission but without vote. They 
should perhaps be elected by the General Assembly 


54 E/2219, paragraphs 83-85; Annex C, p. 21; E/2423, para- 
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rather than by the Economic and Social Council, to 
obtain a wider representative character, and should be 
charged with certain functions which require action by 
a non-political body. They would meet annually together 
with the Commission and act on the basis of informa- 
tion obtained in the deliberations of the Commission 
or from the Secretariat. For individual cases involving 
semi-judicial decisions, this body of three experts would 
meet separately from the Commission. 

Another way of achieving radical simplification might 
be attempted on the following lines, if the embargo and 
estimate system should both be abandoned. An inde- 
pendent control organ consisting of a smaller number 
of members than the present Board would be feasible ; 
and indeed, if such an organ should include persons with 
a knowledge, respectively, of production of raw mate- 
rials, drug manufacture, medicine and pharmaceutics, 
international and national administration of narcotic 
drug regulations, it might, in addition to the remaining 
administrative and semi-judicial functions of the pres- 
ent Board, be charged with some functions in the prepa- 
ration of legislation, i.e., with the right of recommending 
or reporting on regulations of a kind to be authorized 
under the new convention. Safeguards for Governments 
such as approval by widely representative United Na- 
tions ‘organs, right of Parties to reject the new regula- 
tions, special majority conditions would be required; 
they are discussed further below in the section entitled 
“Regulatory powers”. 

These are not definite proposals but it is considered 
that more thought should be given to further economies 
in and simplification of the international control ma- 
chinery if this can be done without sacrificing basic 
requirements of narcotics control. 


[INTERNATIONAL ENFORCEMENT OF TREATY OBLIGATIONS 


The twin pillars on which the enforcement of the 
system of international narcotics control rests are the 
good faith of Governments and the weight of public 
opinion. 

3roadly speaking, Governments have made great 
efforts to live up to their treaty obligations. In the 
future as in the past, this will be the prime condition 
of progress. It should be a function of the new con- 
vention in this respect to make the international adminis- 
trative arrangements as simple as possible—and _ that 
means simpler than they are at present—in order to 
keep the work load in government departments to the 
minimum possible and to ensure that the available quan- 
tum of effort is spent in the most fruitful way. 





Public opinion has played a classic role in the move- 
ment to control the use of narcotics. Most often, the 
international and the national authorities will be working 
in the same direction to secure understanding of their 
actions and support for their programmes. The existing 


55 For instance, the Council or General Assembly perhaps 
acting through a special committee. 
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treaties, however, contain certain provisions looking to 
a different and special situation: namely, where a Gov- 
ernment appears to be lagging in its obligations and 
public opinion both in the community of nations and 
in the country itself should be informed of the situation 
with a view to influencing action in the right direction. 
In this respect public discussion in the Commission, and 
the inclusion, or the possibility of inclusion, in reports 
of the Commission, the Board and Supervisory Body, 
of critical information regarding the situation in particu- 
lar countries has been a potent enforcement procedure. 


The Commission emphasized the importance of public 
opinion when it approved provisions of the Draft Single 
Convention according to which parties would undertake 
to permit the unrestricted distribution of reports of the 
“International Narcotics Control Board” within the 
territories under their control.®¢ 


The Board has also been granted expressly the specific 
right under article 24, paragraph 1, of the 1925 Conven- 
tion to ask for explanations from Governments “if the 
information at its disposal leads it to conclude that 
excessive quantities of any substance covered by the 
present convention are accumulating in any country, 
or that there is a danger of that country becoming a 
center of illicit traffic”. 

The 1931 Convention extended the enforcement pro- 
cedure (of which the right to request explanations forms 
a part) to situations in which a comparison of estimates 
and statistical returns indicates that a party has or may 
have failed to carry out its treaty obligations.5’ The 
Supervisory Body has also been expressly authorized to 
ask for explanations of estimates furnished under this 
convention, The Board or Supervisory Body—as the 
case may be—is authorized to publish explanations and 
its comments.5* The 1953 Protocol®® has more specifically 
spelled out various steps which the Board may take to 
obtain information on an unsatisfactory situation in a 
given country or territory. The Board has, in particu- 
lar, in this Protocol been authorized to carry out local 
inquiries with the consent of the Government concerned 
and to propose remedial measures, The Commission has 
decided that the new convention should provide for the 
extension of the embargo system approximately on the 
lines of the 1953 Protocol, such a system to include also 
the mandatory embargo subject to appeal and to apply 
to imports as well as exports.®° 





As regards legal production and trade, and, in 
particular, questions of production or the piling up 
of excessive quantities of drugs, under the present 
conventions the responsibility of administering the 





56 Section 25, paragraph 2; section 26, paragraph 3, of the 
Single Convention; E/2423, pp. 24 and 25; see also E/CONF. 
14/15, paragraph 9. 

57 Article 14, paragraph 3. 

58 Article 24, paragraph 5, of the 1925 Convention; art’cle 
5, paragraph 7, and article 14, paragraph 3, of the 1931 Con- 
vention. 

59 Article 11. 

60 E/2423, paragraphs 131-151, Annex C, pp. 24 and 25; E, 
CONF.14/15 and Add.1; see also E/2606, paragraph 63. 
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narcotics treaties falls primarily on the Board. As 
regards the illicit trade the function is performed gener- 
ally speaking by the Commission, which examines many 
detailed cases in the course of its general surveillance of 
measures to combat the illicit traffic. The Board as well 
as the Commission reports to the Council which in turn 
reports to the General Assembly ; in major cases of non- 
compliance, these world forums would be available to 
back the actions of the Board or the Commission. 

There are, however, two particular functions which 
fall to the Board in connexion with the international 
illicit traffic. The first concerns article 22, paragraph 
1 (e), of the 1925 Convention under which Governments 
have to account for all drugs confiscated in the interna- 
tional illicit traffic, and drugs transferred from illicit into 
licit channels. This is a part of the statistical system 
and should naturally be incorporated in the new con- 
vention and extended to the domestic illicit traffic.®! 
Secondly, the Board has the power, if no explanation 
is given by a Government within a reasonable time “to 
call the attention of the Governments of all the Contract- 
ing Parties and of the Economic and Social Council of 
the United Nations to the matter, and to recommend 
that no further exports of the substances covered by the 
present convention or any of them shall be made to 
the country concerned until the Board reports that it 
is satisfied as to the situation in that country in regard 
to the said substances’. 

This is the so-called “embargo”’.** Some fundamental 
questions ought to be discussed regarding the desira- 
bility of including this sanction at all. 

This “embargo” introduced by the 1925 Convention™ 
and extended by the 1931 Convention to other situa- 
tions® is a power of recommendation; corresponding 
to this, there is no specific right of appeal against it 
in the convention on the part of Governments. 

The Opium Protocol of 1953 also provides for the 
recommendation of an embargo.®® However, in addi- 
tion it authorizes the Board to impose a mandatory 
embargo,” i.e., an embargo which would be legally bind- 
ing upon parties; and it has widened both types of 
embargoes to include imports and/or exports while— 
as should be noted— the recommendatory embargo 
under the 1925 and 1931 Conventions applies only to 
imports. An appeal is provided for (against the deci- 
sion of the Board to impose the mandatory embargo) 
to a judicial body to be appointed by the President 
of the International Court of Justice. 

It seems to be open to serious doubt whether it would 
be wise to include such a mandatory embargo in the 
Single Convention, and whether it might not in sum 


61 See also article 9, paragraph 1 (a) (iv), of the 1953 Proto- 
col. 

62 Article 24, paragraph 2. 

63 This is the embargo proper. As regards the so-called 
“automatic embargo” dealt wiih above, see section on “Com- 
putation of, and check on the supply limit”. 

64 Article 24. 

65 Article 14, paragraph 3. 

66 Article 12, paragraph 2. 

67 Article 12, paragraph 3. 
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reduce rather than increase the power of the Board 
to secure compliance with its decisions. 


In the first place it is to be noted that the present 
milder power, i.e., the recommendatory embargo with- 
out appeal, has in fact not once been imposed in the 
twenty-six years of existence by the Board. This is 
not necessarily to say that it has been valueless; there 
have been occasions on which the fact of its existence 
and petential use have played a part, the weight of 
which obviously cannot be precisely established. How- 
ever, it is clearly not a measure which is convenient 
for an international organ to apply. 

By comparison, the new power would be even less 
convenient. The complications of an appeal, and the 
length of time necessary to carry it through would be 
bound to make the Board even less inclined to embark 
on such a sanction. This procedure would be particularly 
slow in operation, since under the terms of the new 
convention, as formulated by the Commission, the 
Board could impose the mandatory embargo only if 
lesser measures have failed to or were unlikely to 
achieve the desired results.°* The possible weakening 
of its authority in the event that an appeal was upheld 
could give the Board further pause, 


Then there are weaknesses in any sanctions of this 
kind, both in the present and proposed forms. It is 
hardly conceivable that the Board would impose a 
prohibition which would have the effect of cutting off 
necessary medical supplies from a country. Again it 
is a matter of chance whether the economic situation 
as regards drugs in a country is such that an embargo 
of this kind would be a matter of consequence or not; 
to many countries it would be a matter of indifference 
from the economic point of view. No avoidable risks 
should be taken of prejudicing the smooth operation 
of the Board’s normal operations by the application of 
what may be controversial procedures to special situa- 
tions of this kind. The inclusion of such a power in 
the new convention would appear to lay too much 
emphasis on theoretical rather than on practical con- 
siderations, and to over-emphasize the semi-judicial 
nature of certain of the Board’s proceedings as against 
their normal administrative and supervisory character. 


The difficulties, and they are very serious ones, all 
relate to the general situation that the main reliance 
by the Board, as by other international organs on com- 
pliance, must rest on the good faith of Governments 
and the power of public opinion, and this proposed 
provision sticks out as something of a very different 
type. 

The question arises also whether the changes which, 
as a result of the 1925 and 1931 Conventions, took 
place in the international control of narcotic drugs have 
not affected the value of the embargo. At the time at 
which the provision for recommending (import)*® em- 

68 See also article 12, paragraph 3 (a) (ii) of the Opium 
Protocol of 1953. 


69 The terms “import” and “export” embargo are used from 
the viewpoint of the country subject to the embargo. 
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bargoes was incorporated in the 1925 Convention, the 
import certificate and export authorization system was 
not yet generally applied, although a number of coun- 
tries had resorted to it in response to recommendations 
of the Opium Advisory Committee of the League of 
Nations. Furthermore, many countries had no effective 
domestic control which could prevent diversion of legal 
narcotics supplies into the international illicit traffic. 
There was therefore the probability if not certainty 
that in a country without an adequate control system, 
in which country excessive quantities of narcotics ac- 
cumulated or which was threatening to become a centre 
of illicit traffic, legal imports would directly feed such 
traffic. The recommendation of the embargo was there- 
fore thought of primarily as a direct blow to the illicit 
traffic and not only as a means of influencing the Gov- 
ernment concerned. This explains why the embargo 
applies only to imports—and this makes it discrimina- 
tory, at least in theory, against those countries which 
have to rely on imports for their narcotics supplies. 
There seems to have been no intention of exerting 
economic pressure or, of course, of cutting off neces- 
sary medical supplies.” 





In view of the import certificate and export authoriza- 
tion system which is now nearly universally applied and 
of the general adoption of a régime of domestic con- 
trol based on the 1925 and 1931 Conventions, there 
is at present little danger that considerabie amounts 
of legal imports would be diverted into the international 
illicit traffic. An embargo on legal imports would there- 
fore not hit the traffickers, but might endanger the 
availability of medical supplies. 


Consequently the import embargo has lost its original 
purpose. The continuing value of such a sanction is 
not based on its particular character of embargo, but 
on the fact that, as any sanction, it implies criticism 
of the behaviour of the Government in question. It 
may therefore be considered whether the same effect 
cannot be better obtained from direct public criticism 
and whether the embargo should not be omitted from 
the new convention. If it is considered advisable to in- 
vest an international organ with powers of economic 
pressure, it may be pointed out that the export embargo 
would*' be more suitable for such purposes since the 
import embargo could in general have this effect only 
by preventing countries manufacturing narcotics from 
obtaining raw materials such as opium. In view of the 
availability of substitute raw materials (e.g., poppy 
straw) and the development of synthetic chemistry, this 
effect being inconclusive even at present, would tend to 
become increasingly so. 

Moreover the Commission decided that under the new 
convention the Commission as well as the International 
Narcotics Control Board should have the general power 





70 See in this respect article 14, paragraph 2, of the 1931 
Convention. 


71 At least as regards countries which have significant ex- 
ports of narcotics, 


of making recommendations.** Such a power could be 
used to make appropriate recommendations whenever 
in extreme and highly improbable cases it should appear 
advisable to resort to economic pressure. 


To sum up, the generalization in the new convention 
of the form of mandatory embargo as applied to opium 
in the 1953 Protocol would be likely to reduce rather 
than strengthen the Board’s real power, by investing 
it with an authority which it is unlikely to be able to 
use effectively. It may well be that the best course would 
be to drop the “embargo” power altogether, and this 
would incidentally produce a very great simplification 
of the new convention. If, however, it is felt that the 
power should be retained in some form, it would seem 
far better (a) that it would be retained only in the 
recommendatory form, making the appeal measure un- 
necessary (this in turn would considerably simplify the 
convention) ; (b) and that the uncertainty of the sanc- 
tion, and the danger of its reacting adversely on the 
Board’s normal work, should be reduced by provisions 
which would give the Board the discretion to act only 
where the situation was related to its normal functions. 


International inspection 


The Commission has decided that under the terms 
of the new convention the International Narcotics Con- 
trol Board should have the right to order a “local in- 
quiry” with the consent of the Government concerned.™ 
The 1953 Protocol contains a similar provision." Such 
a provision would constitute some kind of compromise 
between those who favour a full-fledged system of 
international inspection and those who oppose it. 


There is little doubt that international inspection 
would at present not be generally acceptable in the 
field of narcotic drugs. It would, however, be wrong 
to assume that in this field it would be the only, or 
perhaps even the principal, purpose of international 
inspection to discover facts which a Government wished 
to conceal, and thus to appeal to public opinion. Inter- 
national inspection would also be instrumental in 
strengthening Governments against internal resistance 
to effective control, in advising on possible improve- 
ments, and more generally in giving technical assistance. 
Better international understanding for some of the dif- 
ficulties Governments have to contend with might a!so 
result, and pave the way for assistance when necessary 
to remove basic causes for an unsatisfactory narcotics 
situation. 

The great value which a system of international in- 
spection would have in the field of narcotics control 
would perhaps justify the Commission giving further 
consideration to the matter. If a system of interna- 
tional inspection is adopted, it would be necessary to 
permit a reservation on the relevant provisions of the 





2 E/CN.7/AC.3/3, paragraph 92; E/2219, Annex C, p. 22; 

E/2423, paragraph 123. 
73 E/CN.7/AC.3/3, paragraph 137; E/2423, paragraph 141. 
74 Article 11, paragraph 1 (d). 
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new convention for the benefit of those countries 
which reject international inspection or consider they 
must do so under their national constitutions. 


REGULATORY POWERS 


There is general agreement that there must be some 
international authority to place new drugs under nar- 
cotics control. 

It is very difficult indeed to frame a single definition 
of narcotic or addiction-producing drugs which is suf- 
ficiently accurate both scientifically and for legislative 
purposes. Control was in fact applied empirically in 
the past to a number of dangerous drugs whose effects 
were known, and which it was both desirable and feasi- 
ble to control. It is only natural that a compliance with 
reasons of this kind does not correspond exactly to any 
unitary scientific conception. In the circumstances, the 
most practical way of defining the scope of substances 
subject to control has appeared to be to enumerate in 
the new convention those which are already under con- 
trol and to provide for the list to be added to by the 
international control authority. A practical formula to 
limit this power was developed in the existing narcotics 
treaties which restrict the substances in view to those 
having similar effects to those at present under control. 
To these have been added drugs which are convertible 
into such drugs. The further elements of desirability 
and feasibility which should be satisfied before a drug 
is the subject of international legislation cannot ap- 
propriately be defined ; they must be left to be expressed 
in decisions of the control body which will be governed 
by technical, administrative and other considerations. 
Its field of decision will, however, extend only to drugs 
as so defined and perhaps to drugs convertible into 
them. As in the past, it would not be necessary to 
give a scientific definition of the term “drug addiction” 
in the new convention, or even to use this term, in 
connexion with circumscribing the category of drugs 
which may be put under international control. 


The 1912 Convention supplements the list of drugs 
which are expressly placed under international control 
by defining in accordance with the practical formula 
referred to above the future drugs which should be 
placed under control, but leaving it to the national 
authorities to decide whether a given new drug falls 
under the definition. The 1925 Convention introduced 
an international authority for placing new drugs under 
control.*® A decision adopted under this authority is, 
however, binding only on such Governments as accept 
it expressly. There is no limitation to certain chemical 
groups. The 1931 Convention made international deci- 
sions binding upon Governments. No acceptance or other 
form of consent is required. The decisions are, how- 
ever, limited to closely defined chemical groups, i.e., 
to products obtained from any of the phenanthrene alka- 


75 Article 14 (d). 
76 Article 10. 


loids of opium or from the ecgonine alkaloids of the 
coca leaf. The 1948 Protocol has abandoned this limita- 
tion, thus facilitating international decisions placing 
under control dangerous drugs no matter what their 
chemical structure may be. No consent of Governments 
is required. 

The Commission decided to incorporate in the new 
convention a procedure which is based principally on 
the provisions of the 1948 Protocol. It rejected the 
idea that, in view of the wide variety of chemical struc- 
tures of new drugs which might be placed under con- 
trol, each party to the new convention should have the 
right to reject a decision extending control and thus 
to avoid being bound thereby.” 

The Commission emphasized, however, the adminis- 
trative factors involved in placing new drugs under 
control by providing that the Commission rather than 
the WHO should have jurisdiction, subject to review 
by the Council. Adequate consideration of the tech- 
nical factors is assured by the requirement that the 
Commission would have to act “on the advice and 
recommendation of the World Health Organization”. 
The same procedure would apply to exemption from 
control. 

The Commission also followed the terms of the 1948 
Protocol,** by providing that it should have the power 
to place drugs under provisional narcotics control. The 
interval between the development of a new addiction- 
producing drug, whose dangerous qualities may often 
not be discovered for a considerable time, and the deci- 
sion of placing the drug under control, constitutes a 
particularly critical period, because many persons may 
in the meantime become addicted to the uncontrolled 
drug. Some kind of provisional control of potentialiy 
dangerous drugs seems therefore to be advisable. As 
far as opium and coca leaf drugs are concerned the 
1931 Convention provided for provisional control of 
products obtained from the phenanthrene and ecgonine 
alkaloids in question. The development of a great 
number of synthetic narcotics of a great variety of 
chemical structures renders the problem of provisional 
control much more difficult. It is obviously not, or at 
least not yet, possible to circumscribe in advance all 
chemical groups which would be sufficiently suspect 
of addiction-producing qualities to justify their being 
placed under provisional control. It would therefore 
seem indicated that each case should require a specific 
international decision as is required under the 1948 
Protocol and as would be required under the new con- 


vention in accordance with the decision of the Com- 
mission.7® 


Consideration may also be given to the possibility 
of defining in very general terms drugs which might be 

77 E/2219, paragraph 90; Annex C, pp. 20-21. 

78 Article 2. 

79 The Commission arrived also at the “provisional” conclu- 
sion that once a notification has been made to initiate the inter- 
national procedure for placing a new drug under control, Gov- 
ernments should apply provisionally narcotics control to the drug 
in question, See E/2606, paragraph 134. 
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suspect of addiction-producing qualities, requiring Gov- 
ernments to control them provisionally, but leaving it 
to each individual Government to determine whether 
the definition applies to a given case. Since Govern- 
ments would naturally act in good faith, a considerable 
degree of protection could be obtained by such a proce- 
dure.*° Such a definition may, for example, include all 
such products obtained from the phenanthrene alkaloids 
of opium and the ecgonine alkaloids of the coca leaf, 
as well as all the drugs which because of their chemical 
structure, their strongly analgesic effects or for other 
reasons the Government concerned considers to be likely 
to be addiction-producing. 


Another problem arises in connexion with the de- 
velopment of synthetic narcotics, i.e., whether, as in the 
case of natural drugs, it is always practicable to place 
under narcotics control substances convertible into ad- 
diction-producing drugs. If this question is answered 
in the negative, some thought may still be given to the 
possibility of exercising some degree of supervision over 
such convertible substances and other intermediary 
products.*! 


The Commission has recognized the need for inter- 
national regulatory power not only for placing new 
drugs under control but also for other purposes: for 
modification of the items on which Governments should 
be required to furnish estimates and for determining the 
dates by which estimates and statistics should be fur- 
nished. It should be considered whether it would not 
be advisable to give wider scope to international regula- 
tion if the aim of greater flexibility and more simplifica- 
tion is to be achieved. 


As regards the rules to be applied to the various drugs 
or groups of drugs, there can be distinguished at pres- 
sent, taking account of the position reached by piling 
one treaty on top of another, some ten régimes.®? It 
does not seem that the facts justify such complexity. 
National régimes provide in general for a smaller num- 
ber of such variations. The best provision for the con- 
vention would appear to be one of the type in which 
the elements of the control régimes are set out, and it 
it left to an international regulatory authority to decide, 
within this limit, which of them are to be applicable to 
which drugs. (It is of course always open to a national 
Government to impose more severe restrictions in any 
particular respect than the international minima.) If 
that seems too radical—and while it does not seem very 
radical to those concerned with the control of narcotics, 
the cautious approach of certain national legislators, 
mindful of precedents that may be understood to apply 
in other fields, must be appreciated—there are several 
ways of putting further safeguards around the power 
and still leaving it sufficiently flexible for effective 
operation. The initial particular rules applying spe- 








80 See E/CN.7/L.85, paragraph 39. 
81 See also Council resolution 548 H I (XVIII). 
82 See above under “Administrative control measures”. 
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cifically to different kinds of drugs could be set out in 
the schedule to the convention, and it could be stip- 
ulated that more rigid provisions than those set out 
as maximum in the convention itself could not be re- 
quired and that all or certain additional restrictions 
could only come into effect when a specified number 
of States had agreed to them; and/or that they did 
not become effective in a country if the Government 
gave notice within a certain time that it would not 
agree to apply them. Qualified majorities (i.e., a greater 
than a simple majority), for adoption, by the Com- 
mission as regulatory body, of all or some of the ad- 
ditional restrictions could be required. Requirement of 
approval by the Council and even by the General 
Assembly could offer additional safeguards. It is not 
asserted that all these measures would be necessary ; 
they are only mentioned to indicate the wide range 
of possible safeguards for Governments, 


From the viewpoint of legislative technique it might 
be considered whether the provisions subject to a par- 
ticular simplified amendment procedure could not be 
listed in a separate schedule or annex; e.g., a schedule 
listing drugs falling under different régimes, a schedule 
enumerating items on which Governments would be 
required to furnish estimates or statistics. The prin- 
cipal provisions which could be amended only at a 
diplomatic conference or by the General Assembly, 
subject in both cases to processes of ratification, would 
form the main body of the convention. 


SUGGESTIONS REGARDING, IN PARTICULAR, OPIUM 
PRODUCTION 


Several important questions suggest themselves re- 
garding the 1953 Protocol, other than those such as 
the embargo already considered in the general context. 
Should a decision be made at this time to include all 
the provisions of the 1953 Protocol in the Draft Single 
Convention ?** If there is some doubt about the prac- 
tical value of the estimates system as applied to manu- 
factured drugs, how much greater must be that doubt 
if the estimates are to be of an agricultural product 
so dependent upon weather conditions? Furthermore, 
would the members of the International Narcotics Con- 
trol Board have the necessary qualifications to pass 
upon agricultural estimates? Even more important, 
should not the provisions of article 5 providing for 
limitation of stocks be given further consideration? An 
easy mathematical computation from the published statis- 
tics of the Board would show that, if all the opium- 
producing countries which, under the terms of the 1953 
Protocol may export their product®* availed themselves 
fully of the provisions of this article, the total stocks of 
these countries would vastly exceed the highest levels 





83 E/2606, paragraph 63. 
84 Article 6, paragraph 2 (a). 
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of recent years.*° Accordingly there would be a large 
margin for opium-producing countries to expand, ra- 
ther than to reduce, opium production. Would it not 
be better and simpler to omit the provisions of this 
article and leave the Board with similar powers to those 
it already has under the 1925 Convention; namely, to 
act in cases where it considers stocks excessive? In the 
twenty-six years of the existence of the Board, this 
power has never been abused. 


CONCLUSION 


In conclusion the author of this article wishes, with 
some temerity, to come back in general terms to an 
idea which already has been referred to in this article 
particularly in relation to specific points and which, if 
given wide application, may be considered a rather 
radical suggestion. The time will soon come when the 
Commission will wish to arrange in proper order all 
the provisions of the Draft Single Convention decided 
upon. At this stage would it not be well to consider 
the possibility of making this convention “a convention 
to end conventions” on narcotic drugs, and to obviate 
the necessity of frequent international conferences ? 


There has been for many years a trend in national 
legislation to separate basic principles and regulatory 
provisions ; indeed this practice has extended to inter- 

85 The Board stated in 1954 (E/OB/10, p. 11), on the subject 
of raw opium stocks: “The seriousness of the position can be 
gauged from the fact that the opium stocks held by the opium- 
producing countries and the morphine manufacturing countries 
at the end of 1953 already amounted to 1,700 tons; this quantity 
alone would meet the world’s licit requirements for two and a 
half years. The Board would be failing in its duty if it did 
not draw the attention of the Governments of the opium-pro- 
ducing countries to these facts and urge them to limit their 
production so as to avoid an excessive accumulation of stocks.” 
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national legislation, e.g., in the field of health regula- 
tions and whaling. The idea involved is that only basic 
agreements, not likely to be changed, should be in- 
cluded in the convention proper, and all other matter 
should be placed under “regulations”, with provision 
for amending the regulations not dependent upon in- 
ternational conferences. Such a proposal in connexion 
with international legislation on narcotic drugs would 
seem to be worthy of particular consideration. 


A liberal approach towards the idea of regulatory 
powers could facilitate the completion and adoption of 
the new convention at a date before all problems have 
been solved. Some questions on which no agreement 
could be achieved or for which a solution has not yet 
been found could be left to the regulatory process. It 
might apply, for instance, to such problems as control 
of the production of coca leaves and Indian hemp. The 
degree of simplification and flexibility to be achieved 
under the new convention will also largely depend on 
the extent to which Governments will be willing to 
contemplate such a system of regulations. 

A courageous approach towards reorganization of 
the international control machinery will constitute a 
second important factor. Tentative suggestions towards 
this aim have been made above in the section on “In- 
ternational Control Organs”, i.e., concentration of the 
functions of an administrative and legislative nature 
in a political body composed of Governments meeting 
jointly with a few independent experts who would be 
charged separately with such functions as require an 
unpolitical approach; or, alternatively, concentration 
of the functions of an administrative and semi-judicial 
character in a body of experts, which would also assist 
in the preparation of legislation of the regulatory type, 
legislative functions being exercised by one of the 
general purpose organs of the United Nations. 





The Permanent Anti-Narcotics Bureau 


of the Arab States League 


By Lewa Abd-el-Aziz Safwat 


Director, Permanent Anti-Narcotics Bureau of the Arab States League 


The Permanent Anti-Narcotics Bureau of the Arab 
States League was established in August 1950, It began 
its functions on 6 November 1950 and has met with a 
large measure of success. 

The principal aims of this organization are: to sup- 
press the cultivation of the opium poppy and cannabis 
plant, the illicit manufacture of and traffic in narcotic 
drugs and addiction thereto through the Arab States, 
and to prevent the smuggling of narcotic drugs from 
and into these States. It was decided that every State 
represented in the Bureau should create an anti-nar- 
cotics administration or service similar to the Egyptian 
Anti-Narcotics Administration and that these services 
should co-operate with one another and with the Perma- 
nent Anti-Narcotics Bureau of the Arab States League. 
It is the function also of the Permanent Anti-Narcotics 
Sureau to supervise the measures adopted in each State 
of the Arab League against the cultivation, manufac- 
ture and traffic in narcotics and against drug addiction. 

Since the establishment of the Bureau the Director 
has paid visits at various intervals to chiefs of the 
Arab States, and to the Ministers and high officials 
concerned with anti-narcotics work, with the object 
of advising the competent authorities of the best means 
for combating these poisons. 

The Bureau has gained noticeable success in the 
execution of its task. Thus Syria stopped the cultiva- 
tion of hashish and poppy plants; Lebanon destroys 
annually as much as possible of the hashish cultivation ; 
the Hashemite Kingdom of the Jordan prevents the 
smuggling of narcotics into and out of its territory ; Iraq 
has issued instructions for the arrest of narcotic traffikers 
and addicts; Saudi Arabia and the Yemen Motawakilia 
Kingdom are clearing their territories of the epidemic 
of narcotics. 

Egypt has always been to the fore in the campaign 
against narcotic drugs and so has become an interna- 
tional example. It promulgated last year a severe anti- 
narcotics law under which penal servitude for life and 
fines up to £E10,000 can be inflicted on smugglers and 
traffickers. 

In spite of these indefatigable efforts, the Arab coun- 
tiies in general and Syria and Lebanon in particular 
are invaded by a flow of white poisons (cocaine and 
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heroin) the original sources of which, it has been con- 
firmed, are certain countries of the Middle East. In 
these countries small clandestine factories have been 
established for the manufacture of white drugs which 
are smuggled into the Arab countries by sea, land and 
air. The Director of the Permanent Anti-Narcotics 
Bureau has agreed with the competent authorities of 
the Arab States that efforts should be doubled with a 
view to exercising watertight supervision over traffickers 
and smugglers in order to suppress this hateful traffic, 
which is a serious danger to their health and economy 
since it menaces the very existence of the Arab nations. 


In September 1954 the Director of the Permanent 
Anti-Narcotics Bureau visited Turkey and held con- 
versations with the competent officials. He drew their 
attention to the rumours concerning the manufacture 
of white drugs and the cultivation of the poppy in Turk- 
ish territory and the smuggling of the drugs into Arab 
States. These officials readily promised their active 
co-operation with the Arab States, promised the Direc- 
tor to give the matter their special care and attention 
and to double their efforts for the arrest of the persons 
involved in the manufacture of or illicit traffic in these 
drugs. It is expected that these promises will produce 
a satisfactory result. 


The Permanent Anti-Narcotics Bureau supplies the 
Member States with nominal rolls showing places of 
residence of narcotics smugglers and big traffickers, with 
a view to having them closely watched in order to 
put an end to their activities and to prevent their move- 
ment from one country to another. 


The Bureau reports all important narcotics cases 
to the Secretariat of the United Nations and supplies 
it with international information of importance for 
co-operation in the arrest of international gangs engaged 
in smuggling narcotics to various countries. It is also 
in touch with all narcotics bureaux in Europe and 
America. 


The Governments of Syria and Lebanon have each 
created an anti-narcotics bureau; these have started 
their duties satisfactorily. 


Upon information received by the Permanent Anti- 
Narcotics Bureau from its agents, 10 kilogrammes of 
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cocaine and 15 kilogrammes of heroin were seized at 
Genoa from a Turkish steamer which was on its way to 
Beyrouth. According to the information, some smug- 
glers in Lebanon made arrangements for the import 
of these narcotics from Turkey for trafficking in Lebanon 
and Syria. 
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In view of its great responsibilities this organization 
deserves every consideration and encouragement and 
it is hoped that next year’s budget will include the 
appropriations necessary to enable it to perform its 
duties even more satisfactorily. 


Problems of Drug Addiction in Israel 


By David Ginsburg 


Professor of Chemistry, Israel Institute of Technology, Haifa, and 


J. L. Kaufman 


First Inspector, C.1.D., Israel Police Headquarters, Tel Aviv 


Since the beginning of recorded history the territory 
which is now Israel served as a transit route and point 
of contact between the ancient civilizations of Mesopo- 
tamia and Egypt. The geographical fact of-life survived 
the many empires and cultures that superseded each 
other in the interim centuries. Indeed, at times during 
the course of history, Israel was not merely a bridge 
but the central point for intercourse between the civiliza- 
tions of the Near East. 


The purpose of this article is to give an account of 
the current problems of illegal narcotics traffic into and 
through Israel. It will be shown that the political situa- 
tion has made the lot of persons smuggling narcotics 
through Israel more difficult. Yet often the geographical 
factor still predominates, and seizures are made in 
Israel of illegal narcotics en route from one of the 
neighbouring Arab States to another. 


The chief seizures made are those of hashish. The 
source is Egypt’s sister countries. The major markets 
consist of the various Arab States. Since much of Israel’s 
recent immigration consists of Jews from the Arab 
States, the use of hashish is now known among a 
growing number of Jews in Israel itself. This problem 
will be discussed below. Fortunately, it has not reached 
alarming proportions. 

In this article the factual data regarding control of 
illegal narcotics in Israel during the period 1952-53 
will be given. The section in the Israel Police Force 
dealing with this problem was expanded during this 
period. Also during this period liaison was established 
between the United States Commissioner of Narcotics 
and Israel. One of the authors of this article (J.L.K.) 
was appointed the Israel Liaison Officer. Furthermore, 
during this time, the C.I.D. of the Israel Police Force 
began transmittal of copies of its narcotics seizure re- 
ports to the Secretary-General of the International 
Criminal Police Commission in Paris. The following 
quotation(1)! from a report by an Egyptian govern- 
ment official to his superior illuminates the present situa- 
tion in this field. 

“Tt has been lately noticed in a remarkable man- 
ner that supply via the Mediterranean Sea has be- 


1 Numbers in parentheses refer to the references on page 19. 
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come more active than it is across the Eastern Fron- 
tiers owing to the reopening of the sea-route and to 
the present circumstances in Palestine. With the 
exception of the Agqaba-route adopted by certain 
smugglers for the smuggling of narcotics to Aqaba 
and thence through paths lying south-west to the 
Suez Gulf, it became extremely difficult for smugglers 
to make use of the Egypt-Palestine frontiers as they 
have previously done. . . . In most cases, . . . the 
source of origin of hashish is Syria and Lebanon. 


... “In spite of the fact that the preventive forces 
exert the utmost efforts for combating the smuggling 
of narcotics, they, of course, cannot seize all that is 
smuggled into the interior of the country. I believe 
that the best remedy for the problem of black nar- 
cotics is that the Egyptian Government should ap- 
proach the Governments of the Sister Countries with 
a view to taking stringent measures so as to ensure 
the prevention of hashish cultivation absolutely and 
to put an end to the smuggling of opium and other 
drugs across the frontiers.” 

The Egyptian quotation used above shows that even 
before this period, namely in 1950, the effects of effi- 
cient anti-smuggling measures taken by the Israel! 
Police Force were being felt in Egypt. The authors 
feel, however, that the period 1952-53 is a logical 
starting point for their report on these measures in 
Israel. 

The data on seizures of narcotics and narcotics dis- 
covered “without owners” during 1952-53 are tabu- 
lated in Table I. 








Table I 
SEIZURES 
1952 1953 
PESUIGON. 0b Koh unlckiecR Doan oaks 41 kg. 61.5 kg. 
MME “\ osicsa sed hace cb sewd saweoas 4.5 keg 71.5 kg 
BEGURIOP 654 cod rat incs cas ca aes ae A ae 90 g. 
CBERMNE noe suas cab eee kohamaha bese ste _— 752 
ToTraAL NUMBER OF SEIZURES 101 70 

Discovered “without owners” 
CSRS A SE ee ae 2.5 kg. 58.5 kg. 
LRM oct itech ba ess <:40(0m be on 27_—sékg. 25 kg. 


TOTAL NUMBER OF SEIZURES 5 


~J 
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The numbers of persons involved in illegal traffic of 


narcotics during the same period are summarized in 
Table II. 


Table Il 


PERSONS INVOL\ED IN SEIZURES, SMOKING AND IN POSSESSION OF 
SMOKING TOOLS 





1952 1953 
PWR. inc 0 6.01050 k 05-9 glee ie eae a ure Wore eiafee area 69 70° 
PSORE socio 6060 cd Ne ee 63 26 
CHES. 5 hb cicin gd cctdn ete ae eek eens 5 — 

Tora 137 96 


‘Of this number, three were women, Two women were ar- 
rested for possession of large quantities of hashish; one woman, 
60 years of age, was arrested while smoking hashish. 


—_——— 


Table III summarizes the data on minors involved 
in illegal narcotics activities. 


Tabie Il 


1952 1953 
NE. ahaa Sha Dawah cee UEle 148 ae ke eves ebebes ta 4 6 
PONE ed ids eA ERO REA ape CONt Re ean 3 — 

ToraL 7 6 





Table IV breaks down the number of Jews involved 
in illegal narcotics activities into two classes: persons 
present in Israel on 15 May 1948 (the day of the estab- 
lishment of the State of Israel), and new immigrants, 
who for the purposes of these statistics are defined as 
those who immigrated to Israel subsequent to that date. 





Table IV 
1952 1953 
Residents before 15 May 1948................ 29 16 
New SOUS 6 ecions Cd ewan ese sere eas 40 54 
ToraL 69 70 





Ninety-six per cent of the new immigrants involved 
in illegal narcotics activities immigrated from the Arab 
States and from Iran, Turkey and Morocco. It can be 
seen from Tables II to IV, however, that the use of 
narcotics among the population of Israel, both Jewish 
and Arab, is far from having reached alarming propor- 
tions. Although the Israel Police Force is constantly 
on the alert for these illegal activities, the problem is 
not a serious one from the viewpoint of the national 
health and welfare. 


The problem of Israel territory or territorial water 
being used as routes for smuggling narcotics from one 
Arab State to another Arab State is, however, a serious 
one. Crossing of the borders is illegal both for residents 
of Israel and of the neighbouring countries. Extraordi- 
nary difficulties exist for obtaining information about 
illegal trade in dangerous drugs and their transport, 
because of lack of contact and co-operation due to the 
involved political situation. 
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The Israel Police Force, in common with other police 
forces, must make use of informers as one of the means 
by which to combat illicit traffic in dangerous drugs. 
Reports submitted by plainclothes policemen and detec- 
tives are another way to obtain information through 
which ambushes and seizures may be carried out. 

The Israel Police Force has not yet come across cases 
in which airplanes, radio and other modern means of 
communication have been used by smugglers. Smuggling 
by sea in small fishing boats is continually taking place. 


In the experience of the Israel Police Force, the best 
means for accomplishing successful seizures is to place 
an under-cover agent in the circles of smugglers, traders 
or pedlars under the pretence that he too is a trader 
or pedlar. After such an agent has obtained the re- 
quired information, he passes it on to the Narcotics. 
Section of the Israel Police Force and suitable action 
is then taken. 

The Israel Police Force has trained an Alsatian dog 
for the detection of hashish, and hashish only. This 
dog has worked successfully during the past three years: 
and has detected hashish hidden under soiled washing, 
inside walls and buried underground, Naturally, this 
dog cannot be used for any other trail work. 

Some case-histories may be of interest and are cited 
below : 

During 1953, a policeman in civilian clothes con 
tacted several professional smugglers of hashish on 
the pretence that he was a drug trader. Date and place 
of delivery were fixed and the “trader” arrived in a 
taxi. The smugglers loaded the hashish into the taxi 
and travelled with the “trader” to a nearby point where 
the actual purchaser was allegedly waiting in order to 
receive the drug and pay for it. A prearranged police 
road-check patrol stopped the taxi and ordered the 
occupants to alight. All the passengers carried out the 
order with the exception of the driver (policeman) 
who made good his escape together with the car. The 
police opened fire upon the car—taking care not to hit 
it-——arrested the drug owners, and confiscated the hash- 
ish, 

Some time ago a police agent, after establishing con- 
tact with two drug traders, arrived at an agreement 
with them to receive a shipment of drugs in his car 
“somewhere” in northern Israel. In order to enable 
the shadowing policeman to know the place where the 
delivery was to be made a traffic policeman stopped 
the car in which the agent and the traders were travel- 
ling. He pretended to make out a speed violation report 
against the driver-agent. The traffic policeman asked 
about the destination and the driver, who had been told 
in the meantime where delivery would be made, told 
the traffic policeman “We travel to . . .”. This informa- 
tion was passed on to the covering party, following in 
another car at some distance behind. They arrived ‘in 
good time to arrest the suspect and to seize the drugs. 


In the past, Haifa was favoured as a transit port for 
narcotics smugglers from Syria and Lebanon. The over- 
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all situation of the drug traffic from these countries 
has greatly improved due to strict border patrols by 
the Israel Police Force. In view of the large uninhabited 
desert tracts still present in the Negev, the southern 
part of the country, narcotic smugglers are able to 
exploit their knowledge of the terrain to hide out on 
their way from Jordan to Egypt, despite frequent Israel 
patrols in the area. In one case a caravan from Jordan 
to Egypt was intercepted in August 1952. The camel 
riders managed to escape, leaving behind 24.5 kg of 
opium. Various quantities of illegal drugs were confis- 
cated by the Israel police but their owners could not 
be traced. In several cases the drugs were left behind 
by persons, who, after having crossed into Israel terri- 
tory, were challenged by the police but managed to get 
away in the darkness, in spite of casualties inflicted. 
A total quantity of 2.5 kg. of hashish and 26 kg. of 
raw opium was thus confiscated in 1952. 

As mentioned before, the task of the Israel Police 
Force is particularly difficult because of the lack of 
mutual assistance between the respective police forces. 
The Inspector-General of the Israel Police Force re- 
peated his earlier offers of co-operation with all police 
forces and particularly with those of the neighbouring 
States during the twéntieth general assembly of the 
I.C.P.C. at Lisbon in 1951, 

Nevertheless, the Israel Police Force informed the 
Egyptian police through a cable (2) to the Interna- 
tional Criminal Police Commission in Paris, that it had 
information regarding a Lebanese fishing boat carrying 
a load of illegal drugs and proceeding in the direction 
of Gaza. The result of any action which may have been 
taken by the Egyptian authorities in this case is not 
known to the Israel Police Force. 


Another more recent example of narcotics smuggling 
by sea came to light in the afternoon of 24 January 


1954, when a Lebanese fishing boat capsized off the 
coast of Maagin Michael. One fisherman drowned and 
the three who survived were arrested. They had in their 
possession 1,000 Egyptian pounds and close to the 
broken-up boat was an inner tube of an automobile tire 
which contained 10.5 kg. of hashish. Cross-examination 
revealed that these men were on their way to Egypt 
with their hashish cargo tucked safely behind them. 
It should be noted that this means of transportation 
permits the smugglers to cut the rope which attaches 
their illegal cargo to their boat, in cases when they 
meet unexpected police patrol boats. The evidence thus 
conveniently floats away. 


We have in this article given an account of the use 
of Israeli territory and territorial waters as transit 
areas for smuggling narcotics between the various Arab 
States. We have also discussed the consumption of 
illegal narcotics in Israel. Although it is clear that no 
police force is able to stamp out all such illegal prac- 
tice, the problem is confined to consumers who became 
addicts to these drugs in their native countries. Com- 
paratively few people of Israel descent have become 
addicts. As education in Israel progresses it is hoped 
that this problem will decrease. When peace comes 
to the troubled Near East, one corollary to be hoped 
for is stamping out the use of illegal narcotics by in- 
habitants of this area. In this respect, as well as in 
others, we believe that Israel can make a contribution 
to a peaceful community of nations in the Near East. 
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INTRODUCTION 


Infrared absorption spectroscopy as an analytical 
science has developed at such an accelerating pace dur- 
ing the past two decades that IR instruments are now 
very widely used in research, development and process 
control laboratories for qualitative and quantitative 
chemical analysis and for elucidation of molecular struc- 
ture. It is the purpose of this paper to outline briefly 
some of the progress that has led to the present-day 
widespread use of infrared, to describe some of the more 
common methods of instrumentation and to indicate the 
scope and limitations of this very powerful analytical 
tool. 


HIsTORICAL 


The roots of infrared spectroscopy extend to the be- 
ginning of the 19th century, when Sir William Herschel 


first demonstrated the existence of infrared radiation 
(1). On placing the bulb of a sensitive thermometer 
in the various regions of the sun’s spectrum dispersed 
by a glass prism, as illustrated in figure 1, he observed 
departures from the ambient temperature; a rise of 2° 
was noted in the violet, 3.5° in the green and 7° in the 
red. Since the brightest hue, green, was not that cor- 
responding to the region of greatest temperature rise, 
Herschel sought the position of maximum energy and 
found it out beyond the red end of the spectrum. 


There followed a few decades of controversy over 
whether the “infrared” energy was intrinsically the 
same as visible energy, or fundamentally different. Be- 
cause the values obtained for reflection, refraction and 
transmission of energy by commonplace materials were 
not identical in the two regions, Sir William was erron- 
eously led to believe that his was a new kind of radia- 
tion. However, the issue was later correctly resolved by 
his son, Sir J. F. W. Herschel, who proved to the satis- 
faction of the Royal Society (2) that, from the violet 
through to the infrared, the “new” energy was similar 
in nature to visible light. He showed that the sun’s 
spectrum was continuous, except for the Fraunhofer 
regions (now known as regions of atmospheric CO, 
and H,O absorption), and demonstrated this continuity 


1 Numbers in parentheses refer to the list of references on 
pages 39, 40 and 41. 


The Bulletin presents in this issue the continuation 
of the Canadian series of articles on the “Physical 
methods for the identification of Narcotics”: Parts IVA 
and IVB, dealing with the infrared spectroscopic 
method. These articles describe the Solution and the 
Mull methods and the editors thought that it would be 


of interest to the readers to present in the same issue 
another method, evolved in 1953: the Pressed bromide 
method, so that a comparison could be made of the work- 
ing of the three methods, as well as of the results 
obtained. 
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Figure 1 
W., HERSCHEL’S DRAWING OF THE APPARATUS USED IN THE DISCOVERY OF INFRARED RADIATION 
(Reproduced with kind permission of the Royal Society, London, from “Philosophical Transactions”, 90, (Plate X/), 292 (1800)) 


by the differential evaporation of alcohol from a soot 
layer (see figure 2). 

An important milestone in the story of the alliance 
of IR spectroscopy and chemistry is the work of two 
of Her Majesty’s Royal Engineers, Captain Abney and 
Lt.-Col. Festing (3), reported in 1881. Operating in the 
very near infrared with glass optics and photographic 
plates they observed sufficient differences between the 


spectral lines produced by various alcohols, aldehydes, 
ethers, acids and esters to sense the possibility that 
future workers with improved apparatus might find a 
rich source of “clue(s) to the composition of a body”. 
The vision of these early workers is best revealed by 
quoting their own words, “We venture to think that 
the results we have obtained will prove that in their 
absorptions a still greater insight into the molecular 
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Ficure 2 


J. F. HERSCHEL’S PICTURE OF THE SUN’S SPECTRUM, PRODUCED BY THE DIFFERENTIAL EVAPORATION OF ALCOHOL FROM A SOOT LAYER 


(Reproduced with kind permission of the Royal Society, London, from ‘Philosophical Transactions”, 130, 52 (1840)) 


constitutions of such bodies may be given. It seems to 
us that the spectra leave as definite characters to read 
as are to be found in hieroglyphics, and we venture to 
think that we have given a clue to enable them to be 
deciphered.” 


Basic contributions to the development of IR spec- 
troscopy were also made by Young, Wallaston, Fraun- 
hofer, Brewster, Talbot, Kirchoff, Fizeau, Fouchault, 
Seebeck, Becquerel, Nobili, Melloni, Svanberg, Lang- 
ley, Rubens, Boys, Angstrom and many others. From 
their work came sensitive radiation detectors, sources, 
salt prisms and an improved understanding of the 
physics of electromagnetic radiation. The discoveries 
of some of these pioneers have been reviewed by 
Coblentz (4). 


In 1892 W. F. Julius (5) first demonstrated that the 
presence of a methyl group in a molecule gave rise to 
characteristic IR absorption apparently independent of 
the constitution of the rest of the molecule. He made 
similar observations for amino, hydroxyl, aromatic and 
other functional groups, thus again drawing attention to 
the probable dependence of spectra on structure. 

In 1905 W. W. Coblentz published his classic book 
Investigations of Infrared Spectra (6). It contains the 
spectra of a large number of organic and inorganic 
compounds, including gases, liquids and solids, and 
relationships between spectra and structure are dis- 
cussed in detail. Indeed, this book is still well worth 
study by the present-day spectroscopist, not only for 
its historical interest but also for its factual content. 
Though most of Coblentz’s observations have since been 
re-examined and extended, virtually none has required 
contradiction. 


During the next quarter century rapid strides were 
made along theoretical and experimental lines. By the 
mid-1930s it was realized that if the speed of recording 
IR absorption spectra could be substantially increased, 
industry would have a valuable tool for product control 
and research. With this goal in mind a few American 
companies added appropriate mechanical and electrical 
features to high-dispersion spectrometers and succeeded 
in developing automatic recording IR instruments for 
their own use. 


During the war, when many critical production prob- 
lems required rapid solution, instrument development 





was given federal support in several countries, As a 
result, there have emerged for general use in the post- 
war era many commercial types of recording IR spec- 
trometers, all of which are capable of producing quickly 
spectra of high quality. Spectra which would have re- 
quired eight hours of laborious point-by-point measure- 
ments by a skilled scientist in a carefully selected, dry, 
dark, vibrationless room thirty years ago can now be 
run off routinely in a few minutes by a laboratory tech- 
nician using an instrument relatively insensitive to en- 
vironmental conditions. Figure 3, showing a photograph 
of the spectrometer used by Coblentz (6), illustrates a 
typical pioneer infrared laboratory. The temperamental 
nature of these early spectrometers is further exempli- 
fied by quoting from Abney’s paper (3), “A want of 
rigidity in our laboratory floor’ caused spectral lines 
to be “irregularly-spaced and ill-defined”, a condition 
which improved markedly when the apparatus was 
moved to “a more stable site’. 

For the information of those interested in delving 
more deeply into the fascinating history of infrared 
spectrometry, a bibliography of 2,700 references is con- 
tained in a 1944 publication by Barnes, Gore, Liddel 
and Williams (7). 





Figure 3 


CORBLENTZ’S INFRARED LABORATORY 


(Reproduced with the author’s and publishers’ permission from W. W. 
Coblentz “‘Early Investigations of Infrared Spectra”, Carnegie Institution 
of Washington Publication No. 35, page 17 (1905)) 
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GENERAL PRINCIPLES 
Origin of spectra 
For the discussion that follows it will be useful to 


define a few common terms and symbols: 


Transmittance: T = I/I,, where I, and I are the in- 
tensities of incident and transmitted radiant energy, 


respectively ; i.e., the beam strength before and after 
sample absorption. 


Micron (wavelength) : » = 10° metre = 10° mm. 
Wavenumber (frequency): y= cnr! = a X 104, i-e., 


the number of waves per centimetre. 


When infrared radiation of a given frequency en- 
counters a molecule, energy is absorbed, provided the 
frequency of the incident radiation corresponds to a 
natural vibration frequency of the molecule. Therefore, 
when the values of I/I, for narrow bands of infrared 
radiation are plotted against spectral positions, in either 
frequency or wavelength units, a spectrum is obtained, 
which can often be interpreted in terms of structural 
characteristics of the irradiated sample. 


To visualize the mechanism whereby the infrared 
radiation is absorbed one must consider that all the 
atoms of any molecule not at absolute zero are con- 
stantly oscillating about their equilibrium positions. 
The oscillation frequencies, which depend upon the 
masses of the atoms and groups involved and the bond 
forces between them, are of the same order of magni- 
tude as the frequencies of near infrared radiation 
(5,000 to 500 cm). 

Because every atom in a molecule has three directions 
of motion, any molecule of N atoms will have 3N de- 
grees of freedom (8, 9). However, since there are 
three degrees of translational freedom, except for an 
adsorbed molecule, and three degrees of rotational 
freedom, except for a linear molecule, there are in 
general 3N-6 possible degrees of vibrational freedom. 
Whether or not all these degrees of freedom will appear 
as “fundamental modes” in an infrared absorption spec- 
trum will depend on whether the vibrations cause peri- 
odic changes in dipole moment, i.e., cyclic separation of 
positive and negative charges. If no such changes in 
dipole moment occur there can be no interaction between 
the IR beam and the sample, and no absorption of ener- 
gy. In such an instance the vibration is said to be “‘for- 
hidden” in the infrared. As a simple example, the homo- 
nuclear diatomic gases, H., O., N., etc., may be chosen. 
Being linear these molecules lack one degree of rota- 
tional freedom and each has 3N-5=1 fundamental 
mode of vibration only. However, their symmetry pre- 
vents any periodic change in dipole moment, the ab- 
sorption band corresponding to their normal vibration 
frequency is forbidden in the infrared, and hence these 
gases are transparent. For heteronuclear diatomic mole- 
cules, such as HCl, HF, etc., a strong absorption band 
corresponding to the one vibration frequency, no longer 
forbidden in the infrared, appears in the IR spectrum. 





For polyatomic molecules the number of fundamen- 
tals increases almost linearly. Hence, one might expect 
that for a molecule with a dozen atoms the IR spec- 
trum would be complex and that for a simple steroid, 
with say 60 atoms, the spectrum would be valueless, 
particularly since multiples, sums and differences of 
frequencies often appear in addition to fundamentals. 
However, for various reasons IR spectra of complex 
molecules may often be quite simple: 


(1) High symmetry forbidding many of the funda- 
mentals. 


(2) Coincidence or near coincidence of fundamen- 
tals (degeneracy). 

(3) Weakness of fundamental bands. 
Thus, the spectra of complex molecules, although still 
defying complete analysis, can be of great value for 
purposes of compound identification and illumination 
of structure. 

More rigorous discussions of the origin of spectra 
are to be found elsewhere (10, 11, 12). 


Molecular vibrations 


Intramolecular vibrations may be considered as sim- 
ple harmonic vibrations following Hooke’s Law, so 
that the frequency of a diatomic group can be calculated 
from the formula: 


= y 

1 : 

=| / = sec ao 
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where y denotes the vibration frequency in cycles per 
second, k is the force constant and M the reduced mass 
of the atoms: 


M es Seamer... (2) 
1 ] m,+m, 
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where m, and m, are the masses of the two atoms, re- 

spectively. 

It is useful to think of the force constant as the re- 
storing force per unit extension or compression of the 
bond length, analogous to the ever-increasing “pull” 
or “push” one feels on moving one end of a spring 
from its equilibrium position, 


It will be seen from table I that for single bonds k 
usually lies between 4 and 6 x 10° dynes/cm., for double 
bonds, between 8 and 12 x 10° dynes/cm., and for 
triple bonds, between 12 and 18 x 10° dynes/cm. 


Several general rules can be deduced from table | 
and the equations relating atomic masses, force constant 
and vibration frequency : 

(a) Increasing bond order, decreasing reduced mass 
or increasing bond strength moves the absorption band 
to a higher frequency (shorter wavelength) position. 

(b) The greater the electronegativity of atom X in 
a C-X bond, the higher the frequency at which C-X 
absorption will occur. This is illustrated in the de- 
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Table I 


APPROXIMATE FORCE CONSTANTS OF VARIOUS MOLECULAR BONDS 








Bond k (dynes/cm.) x 10-5 Bond k (dynes/cm.) x 10-5 
=—C—H 5.8 ah 6.0 
| 
| 
| 
—C—H 5.1 —C—Cl 3.6 
| 
| 
—C—H 48 —C—Br a 
| | 
| 
ante 4.9 —C—I 2.6 
| 
! 
—C—C— $2 a, 9.6 
—C—_C— 48 C—O 12.1 
aa 
—C—_—L— 4.5 C—N— 12.1 
—(—F 7.7 —C—C— 15.6 
—N—H 6.3 C=N— 17.7 





creasing value of the force constant in the series C-F, 
C-Cl, C-Br and C-I. 

(c) If the mass of one atom in a vibrating pair is 
much greater than that of the other atom, the reduced 
mass term in the frequency equation will be governed 
mainly by the mass of the lighter atom. Thus absorp- 
tion bands for O-H, N-H, C-H, and S-H all appear 
in the same general region of the spectrum, namely 
between 2.7 and 3.9 microns, 


It is not possible to predict frequency values con- 
fidently from a priori considerations. Precise informa- 
tion regarding bond strengths is not always available 
nor can these be calculated because of unpredictable 
influences that neighbouring groups (extra- and intra- 
molecular) might have on bond characteristics. There- 
fore, it is generally more satisfactory to consult assign- 
ment tables and charts, such as those shown later in 
this paper (table III and figure 9), than to attempt 
calculating fundamental frequencies from inadequate 
data. However, when information on specific assign- 
ments is not available, a variation of equation 1 (15) 
is sometimes useful for estimating where a_ specific 
band might be located: 


=1,307! / 
/ 


<|7 | 


env} (3) 


In this equation K equals k & 10° dynes/em. and V 
is the reduced mass of the atom pair in dimensionless 
atomic weight units. As an illustration, the frequency 


of the carbonyl linkage in acetone may be calculated 
as follows: 


bal / 12.1 are n= 
Ve=o (acetone)=1 307! —— 1,738 cm" 





This frequency lies within 10 cm! of the observed value. 
To assist one in making computations of this type two 
empirical rules, by Badger (16) and Gordy (17), give 
mathematical approximations of force constants from 
other fundamental atomic data. 

In addition to stretching vibrations involving periodic 
changes in bond lengths, molecules undergo other infra- 
red active vibrations, involving bond angles. These 
are known as bending or deformation vibrations and 
are further classified as wagging, rocking or twisting 
to describe the direction of oscillation of bond angle 
relative to an axis or symmetry plane in the molecule 
(14). It is the deformation frequencies which often 
are of greatest value in giving individuality to the 
spectra of isomers. 


INSTRUMENTAL 


A spectrometer consists essentially of three parts— 
a source of energy, an optical system for directing and 
dispersing the energy and an energy detector. Each 
portion of the electromagnetic spectrum dictates a dif- 
ferent choice of these parts but the infrared require- 
ments are probably most exacting. 


Energy sources 


The frequencies of the vibrational infrared are lower 
than those of visible light yet higher by a factor of 
about 1,000 than the shortest radiowaves. These infra- 
red frequencies are generated by vibrating atoms, which 
process requires heat and materials able to withstand 
high temperatures. The most commonly used sources 
are the Nernst glower and the globar, although a tung- 
sten filament lamp is sometimes employed in the very 
near (photoelectric) infrared. 

The Nernst glower is a high emissivity source fab- 
ricated from a mixture of oxides, including those of 
zirconium, thorium and cerium. It is heated electrically 
and operated at temperatures above 1,500°C. because 
of the selective emission of the component metal oxides 
at lower temperatures in the very near infrared. On 
account of its large negative temperature coefficient of 
resistance the Nernst glower must be heated to several 
hundred degrees before it becomes sufficiently con- 
ducting to attain incandescence at its normal operating 
voltage. 

The globar is an electrically heated rod of silicon 
carbide (carborundum). It needs no preheating. How- 
ever, because of the high wattage at which it is nor- 
mally operated, it requires water cooling. 

Both sources give an essentially black-body type of 
emission curve but they differ somewhat in their rela- 
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tive energies at various wavelengths. In general, the 
globar gives more energy at longer wavelengths (rela- 
lative to its short wavelength energy peak) than does the 
Nernst glower. Therefore, the choice between sources 
depends to some extent on the application. 


A weakness common to both sources is the rapid de- 
crease in output with increasing wavelength, as illus- 
trated in figure 4. The very sensitive detectors required 
to pick up the faint longwave energy are unfortunately 
also activated by any stray energy from the intense 
shortwave region. The non-uniform source emission 
therefore often creates a very serious scattered light 
problem at the long wavelength end of the spectrum, 
a difficulty which has been substantially reduced in 
modern instruments, however, by optical or electrical 
filtering. 


Optical systems 


Because of the absorption of infrared energy by most 
matter the energy from the infrared source usually is 
directed through the spectrometer by front surfaced 
mirrors rather than conventional mirrors or lenses. 


Dispersion can be accomplished by an echelette dif- 
fraction grating or a prism. Though the former is re- 
quired in the very far infrared, and is used in the near 
infrared for extreme resolution, the latter has proved 
quite satisfactory for routine use. Moreover, the prism 
is simple to operate, gives reasonable dispersion, and 
has formerly been cheaper than a grating. With gratings 
now becoming reasonably priced, however, their pop- 
ularity will undoubtedly increase (18). 


Most infrared prism spectrometers employ a mono- 
chromator in which the wavelength of the energy im- 
pinging on the radiation detector is determined by the 
angular position of a Littrow mirror. This type of mono- 
chromator is illustrated in figure 5, where S, is the 
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Figure 5 


DIAGRAM OF LITTROW MONOCHROMATOR 


entrance slit, P the prism, L the Littrow mirror and 
S, the exit slit. The energy reaching the entrance slit 
from the sample is polychromatic, while that emerging 
from the exit slit is monochromatic. 


The choice of prism material depends on the problem 
at hand, The most commonly used prism is NaCl since 
it gives good transmission and dispersion from 2 to 
16 », the range in which most useful chemical data have 
been found. For greater dispersion over narrower reg- 
ions LiF (2-6 ») and CaF, (2-9 ») are used as prism 
materials. Beyond 162 KBr (to 25 ,»), CsBr and 
“KRS-5”, mixed thallium iodide plus bromide (to 40 ») 
are used. 


Radiation detectors 


Although shortwave infrared radiation can be detected 
by means of the photoelectric effect (darkening of photo- 
graphic paper or production of current in a photoelec- 
tric cell) it is the heating effect which is universally 
employed for this purpose at longer wavelengths. For 
detecting the low intensity radiation emerging from the 
IR monochromator, temperature sensitive devices are 
available which produce a usable electrical characteris- 
tic on being heated, e.g., bolometers which change in 
electrical resistance with temperature, and thermo- 
couples which generate an electric current. Either type 
will respond to temperature changes of as little as 


10° °C, 


When acting as an infrared radiation detector, the 
bolometer forms one arm of a Wheatstone bridge. The 
unbalance of the bridge gives a voltage which is a func- 
tion of the radiant energy falling on the bolometer and 
the “heating” current used to energize the bridge. 


The bolometer element is generally a thin, narrow 
strip of metal. Its bulk is kept to a minimum since 
changes in its electrical resistance, i.e., its sensitivity, 
depend on temperature changes, which in turn will be 








26 BULLETIN ON NARCOTICS 





maximal when the mass of the bolometer element is 
smallest. Similarly, if the bolometer is enclosed in an 
evacuated housing it will have enhanced sensitivity be- 
cause heat will then be conducted from it more slowly. 


The thermocouple consists merely of two bimetallic 
junctions, both of which are in the same environment 
except that only one is in the path of the IR beam. A 
temperature difference between the two junctions pro- 
duces a voltage directly proportional to the intensity of 
the beam. As in bolometer design, the mass of the sen- 
sitive element of the thermocouple is kept small so 
that temperature changes and electrical effects are ac- 
centuated, and an evacuated jacket is used to increase 
sensitivity by reducing conductive heat loss. 


Another type of heat detector, not as frequently used 
in commercial instruments as the above devices, is the 
Golay detector. It is a gas-filled cell, whose pressure 
is a direct function of the radiant energy falling on it. 
The pressure causes a thin, flexible cell wall to dis- 
tort, and the extent of the distortion is then measured 
optically or electrically. Cells of this type are reputed 
to have a higher order of sensitivity than conventional 
bolometers and thermocouples (19). 


Amplification of detector signals 

For transforming the very weak electrical signals 
from the radiation detector into electrical energy of 
recordable intensity high-gain, low-noise electronic am- 
plifiers are now used. The amplified signals can operate 
a mechanical recorder giving a steady, reproducible re- 
cord of the intensity of the radiation incident upon the 
detector. Because of the “zero” drift inherent in direct 
current amplifiers, a.c. amplifiers and chopped light 
beams (10-15 cycles per second) are quite generally 
used. A.C. amplifiers have the further advantage of 
narrow band pass tuning, which can eliminate un- 
wanted signals such as those arising from electrical 
interference or mechanical vibration. 


Measurement of I/I, 


There are two basic methods by which the ratio of 
transmitted to incident energy can be measured. 


The first is the “sample in—sample out” method 
whereby a spectrum taken with the sample in position 
is compared with that of the bank (i.e., no sample pres- 
ent). This is known as the single beam method and it 
requires that two spectra be run before the spectrum 
of the sample can be constructed. That construction of 
the final spectrum is a laborious operation can be readily 
appreciated when the complexity of the blank back- 
ground spectrum of atmospheric CO, and H.O is con- 
sidered. Figure 6 shows this background and records 
the spectrum of a narcotic with and without such 
atmospheric background. 


A more convenient method of obtaining the spectrum 
of a sample uses the “double beam” principle. Direct 
comparison of I and I, is made either by passing the 
energy from the source alternately through the sample 
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and the biank to a single detector, or through the sample 
and blank simultaneously to independent detectors. In 
either case, appropriate electrical circuitry accomplishes 
the desired end, a direct record of I/I,. A typical instru- 
ment operating on the double beam in time (rather than 
in space) principle is illustrated in figure 7. Energy 
from the globar source is beamed in two directions, 
through the sample cell and reference cell, respectively. 
The two beams meet at the revolving semicircular 
mirrored sector, or interrupter, which alternately passes 
energy from each beam into the monochromator en- 
trance slit. Radiation passing the entrance slit is then 
dispersed by means of the prism. The wavelength value 
of the beam passing through the exit slit, and hence 
reaching the bolometer, is determined by the angular 
position of the wavelength (Littrow) mirror. Because 
the interrupter permits the two beams (sample and 
reference) to impinge alternately on the radiation de- 
tector, any dissimilarity of the beams causes cyclic tem- 
perature fluctuations in the bolometer element and an 
alternating current in the bolometer circuit. The phase 
of this current (the polarity at any instant relative to 
the position of the revolving mirror) depends on which 
of the beams is the stronger, as does the polarity of 
the voltage from the mechanical rectifier mounted on 
the interrupter shaft. This voltage is fed through a d.c. 
power amplifier and drives the pen and comb motor 
in the direction that alters the energy of the reference 
beam to match that of the sample beam. The comb, or 
optical density wedge, which moves in and out of the 
reference beam to maintain equality of the two beams, 
is geared to a recorder pen. By means of a mechanical 
linkage between the wavelength mirror and the recorder 
drum, an inked record of sample transmission versus 
wavelength (or frequency) can thus be obtained on 
chart paper as the spectral range of the instrument is 
scanned. 


PRESENTATION OF SPECTRAL DATA 


The issue of whether to record IR spectral data in 
frequency or wavelength units has often been the sub- 
ject of inter-laboratory controversy. The relative merits 
of the two systems have been discussed by Jones (20). 
In general, the frequency system is considered more 
satisfactory for correlation and interpretation, since its 
use facilitates the recognition of combination and over- 
tone bands and permits direct comparisons to be made 
between IR and Raman data. Moreover, wave-numbers 
are directly proportional to energy, and the frequency 
of a band corresponds numerically and physically to 
the vibration frequency of a bond. 


SAMPLE HANDLING TECHN IQUES 


There have been a great many published examples 
of both qualitative and quantitative infrared applications 
using a wide variety of experimental techniques. Since 
nearly all of these are accessible through the references 
cited here and through standard scientific literature kevs 


yee: 


BULLETIN ON NARCOTICS e JANUARY-APRIL 1955 27 


such as Chemical Abstracts, it is not proposed to attempt 
a comprehensive survey of techniques. Rather, it is in- 
tended to outline some of the more basic principles and 
indicate a few observations not normally mentioned, 
but which the authors have found to be particularly 
significant. 

The most elementary requirements are that cell win- 
dows be reasonably transparent over the spectral region 





under investigation and that they do not react physically 
or chemically with the sample. To meet these require- 
ments the materials listed in table II are available. The 
commonest window is NaCl since it is transparent 
throughout the most informative infrared region, is re- 
latively cheap, is stable in the presence of most non- 
aqueous solutions and can be repolished by any expe- 
rienced infrared worker (21). 
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Ficure 6 


SpectRuM OF (A) ATMOSPHERE AND (B) A NARCOTIC AS CHARTED BY A PERKIN ELMER DousL_e BEAM Mopet 21 ReEcorDING 
INFRARED SPECTROPHOTOMETER ADJUSTED TO SINGLE BEAM OPERATION, THE SPECTRUM OF THE SAME COMPOUND (1,3-DimMETHYL-4- 
PHENYL-4-PROPIONOXYPIPERDINE) AS TRACED BY THE INSTRUMENT WHEN IN DOUBLE BEAM OPERATION IS SHOWN IN (C). 
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Figure 7 
OPTICAL DIAGRAM OF TYPICAL DOUBLE BEAM SPECTROMETER 
(Reproduced through tke courtesy of Baird Associates, Inc., Cambridge, Mass.) 
Table U gi ciseied 
- vilaciniaine ‘Cusictan Sai rERDOW MATERIALS have been told that the softness of AgCl windows causes them 
CHARACTERISTICS OF COMMON CELL WINDOW MATERIALS to scratch easily, so that even with very careful handling they 
change appreciably in transmittance from time to time. Dr. 
Usable infrared Schwarz also reports that a one-minute dip in dilute KCN solu- 
Material wavelength range Remarks tion, followed by a distilled water rinse, is a good conditioner 
: (removes superficial scratches) for plates that have been used 
GNGEE enw cele een O.8— 4u non-hygroscopic extensively. 
SN. 4:2 seanieohn 6 eee ’ n-hygroscopic ; : i % 
CaF, fh. alae 08—10, eee a ; » Dr. H. J. R. Stevenson of the Department of Health, Educa- 
NaCl .........eeeeeees 08—17y hygroscopic tion and Welfare, Public Health Service, Cincinnati, Ohio, in 
BEIM wisccerevensvawene 0.8—25y hygroscopic a private communication to the authors reports that badly 
aatY? ee 0.825 light sensitive scratched windows may be reconditioned by treating first with 





“In private correspondence with Dr. H. P. Schwarz, Chief, 
Division of Biochemistry, Philadelphia General Hospital, we 


silicon carbide paper (240 to 400 grit), then with Buehler emery 
paper (0 to 000 grit), using kerosene instead of water as vehicle, 
and finally polishing on a disc covered with billiard cloth, em- 
ploying a water suspension of grit 600 aluminium oxide during 
the operation. 
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Gases 


Gas samples are particularly well-suited for infrared 
analysis. Vapour-tight cells are easily constructed of 
either glass or metal cylinders with appropriate win- 
dows cemented to the ends. For short path length cells 
(up to 10 cm.) the beam is routed directly through 
the cell containing gas at the pressure required to em- 
phasize specific features of the spectrum. Gases usually 
display such a broad range of absorption intensities 
that it is common practice to run exploratory spectra 
at several different pressures. For weakly absorbing 
gas or gas from low vapour pressure liquids longer 
absorption paths are required. These are provided in 
multiple reflection cells where the path may be several 
metres even though the direct distance between entrance 
and exit windows is short enough for the cell to fit 
the confined sample space of a spectrometer. Several 
such cells, including some with variable path-length 
features, have been described elsewhere (22, 23, 24, 25). 


Liquids 


Liquid samples are contained either in sandwich cells 
as contact films, or in cells of fixed or variable path 
length. 


In making a contact film, a small amount of sample 
(one or two drops) is applied to an IR transparent 
window and spread into a thin film by placing another 
window on top. This sandwich technique is rapid and 
convenient for preparing liquid samples for IR exami- 
nation. The films are of uncontrolled thickness, how- 
ever, and are therefore used almost exclusively for 
qualitative work, the relatively uncommon exception 
being films of solutions containing internal indicators 
(26)—i.e., standard substances, present in known con- 
centrations, and whose absorption band intensities can 
be related quantitatively to those of the compound being 
studied. 


For most quantitative work cells of fixed path length 
are used. They consist of two windows separated by 
spacers of desired thickness, with one of the windows 
containing holes for admitting and removing sample. 
The authors have found liquid cells with path lengths 
as great as 15 mm. to be useful for some of their 
studies. Cells of 0.05-0.5 mm. path length are the most 
widely employed, however. They require a sample vol- 
ume of about 1.0 cc. much of which is parasitic volume 
which does not intercept the energy beam. For most 
commercial instruments micro cells are also available 
which require only about 0.1 cc. of sample. Such cells 
are placed in the energy path at a position where the 
beam has a relatively small cross section, such as near 
the entrance slit (not applicable to optical null double 
beam instruments, which require that the sample be 
placed between the source and radiation chopper), near 
the source or in a position where the beam size has 
been reduced by a special lens system (27, 28). Within 
the past couple of years many suppliers of IR spec- 
troscopic equipment have produced variable path length 


liquid cells, the sample depth in which can be altered 
at will by a micrometer adjustment. Such cells are 
particularly useful as compensating cells in double 
beam work since bands due to solvent absorption can 
be accurately cancelled from the recorded spectrum. 
Stuart (29) describes a cell of this type embodying 
ruggedness and simplicity as basic design features. He 
also refers to variable thickness cells developed by 
other workers. 


Solids 


Solid samples often present the greatest challenge 
to the spectroscopist. The methods for handling them 
are numerous but all have their peculiar drawbacks, 
and it is often a delicate matter selecting a technique 
which will satisfactorily emphasize the spectral features 
required for the problem at hand. 

Solids may often be examined as solutions with quan- 
titative precision. However, even with double beam in- 
struments a false transmittance is recorded wherever 
the solvent absorbs strongly. Therefore, a complete and 
accurate spectrum can usually be obtained only by 
examining the solute in two or more solvents whose 
transparent regions are complementary. The problem 
of choosing suitable IR solvents has been formalized by 
others (30, 31, 32) and, as a guide, transmission charts 
such as the one shown in figure 8 are available. All 
too often, however, the problem is not merely that of 
finding a desirable combination of solvents but, indeed, 
of finding a solvent at all. 

For “insoluble” materials numerous ingenious meth- 
ods have been devised. The two commonest will be 
discussed first and later some of the more specialized 
ones will be mentioned. 


Mineral oil (e.g., Nujol) mulls have been the favourite 
solid sample preparation until recently. The sample and 
mulling agent are ground with mortar and pestle until 
a fine paste is obtained.? The paste is then sandwiched 
between windows and examined. Because optimum sam- 
ple thickness, concentration and particle size vary from 
sample to sample considerable skill is required to pro- 
duce the best possible mull spectrum. A spectrum of 
this type is invalid wherever mulling agent absorption 
occurs (e.g., Nujol absorbs at the C-H wavelengths of 
3.5, 6.9 and 7.3 »). With other mulling agents, such 
as perfluoro nujol, perfluoro kerosene or halocarbons, 
the C-H absorption regions remain significant. How- 
ever, since in both cases the sample thickness is un- 
known and not reproducible, the spectrum is only quali- 
tative, unless an internal standard has been incorporated. 

The method which is now largely replacing mulling 
is that of KBr pelleting (34, 35). It produces spectra 
which exhibit not only superior structural details but 
can also be evaluated quantitatively. Finely powdered 
KBr (other alkali halides can also be used) and samples 
are mixed in known proportions, The mixture is formed 





2 The authors have found a stainless steel anvil and hammer 
powered by a hand vibratool (33) to be a tremendous asset. 








30 BULLETIN ON NARCOTICS e JANUARY-APRIL 1955 























Wave Number in cm! 3500 3000 2500 2000 1500 1000 500 
Acetone a em | oo | 
Acetonitrile SS = Seed O Comm wr 0 
Benzene | 7 ;0 QO ia ' & 
Bromoform re ee) Bh 1 a 
Carbon Disulfide | 0 apse 
Carbon Tetrachloride | tie | 
Chloroform a x i ae 
Cyclohexane mz «Cf |\a 0 1} | 
°* Deuterium Oxide | ane cme e — | 
Dioxane cc —_— 1 s a oO = 
Dimethyl Formamide = 6h — 1 
** Ethanol ae Bee — 0 
Ethylene Dibromide - BS tmomAoe | 
Ethylene Dichloride 0 a gi lt 
Ethyl Ether — mm Om ll 
* Flurolube | a 
Hexane | a ae q 
** Methanol See Ez ae 
Methyl Acetate = 0 b a ee #8 = = «Cl 
Methylene Dichloride CS 0 u | 
Methy! Formate — oO items ee oO LJ 
Methyl Thiocyanate oOo & ao = oOo es Oo 
Nitromethane | somteaes. | | » | 
* Nujol ae ee 
Pyridine = mee of me 
Quinoline i tae! Cm uy 
Tetrachloroethone clue i a ROR, 
Tetranitromethone ee = OCCU || 
** Woter 2 mee: a 
cee MB ea 
| 3500 3000 2500 2000 1500 1000 500 
GM = «0 - 20% Transmission * Cell Thickness Undetermined, but Less Than 0.10mm 
C= 20-40% Transmission @@ Cell Thickness = 0.015mm 
Ficure 8 
ABSORPTION CHARACTERISTICS OF IR SOLVENTS FOR CELLS OF 0.10MM THICKNESS 
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into a transparent disc or plate by means of a special 
dye which can be heated and evacuated (36), both of 
which operations are sometimes required to promote 
transparency. The sample amount, required for quanti- 
tative interpretation, can be obtained either by weighing 
the disc or by gauging it with a micrometer. 


Although the method has had a very popular recep- 
tion by IR users, there are indications that it may not 
be applied indiscriminately to all systems. For example, 
the authors have found (37) that barbiturate-pyridine- 
copper complexes showed less structure as KBr—than 
as mineral oil—spectra. 

Since the introduction of the KBr method Sands and 
Turner (38) have reported excellent quantitative re- 
sults with solids incorporated into sheets of AgCl, mica 
and polyethylene, either by lamination or milling im- 


pregnation. Also, Dolinsky (39) has described a meth- 
od for obtaining quantitative spectra of finely pulverized 
solids dispersed in CS, or CCl, solution containing 
aluminium stearate. 

Other techniques for handling solids include: 

(1) Mechanical film—a few materials, notably plas- 
tics and some minerals, can be run as thin films mounted 
on suitable holders. 


(2) Deposit on window—a deposit suitable for IR 
work may be produced by evaporating the solvent from 
a solution. It may be in the form of fine powder or a 
continuous film, depending on the nature of the material 
and the evaporation conditions (40). It is desirable that 
the powder particles be of sub-micron size in order to 
prevent excessive scattering of incident energy within 
the spectrometer. A fine deposit can sometimes be at- 
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tained by subliming or sputtering the sample onto a 
window, using an evacuated bell jar and an electrically 
heated sample boat (41, 42, 43, 44). This technique 
has been applied by Gettler, Umberger and Goldbaum 
(45) for separating the components of mixtures of 
drugs and, in conjunction with infrared, it should prove 
a powerful tool to forensic chemists. 


(3) Melted film—it is sometimes possible with stable, 
low-melting materials to form a liquid contact film by 
heating the sample between IR windows. On cooling, 
the film solidifies and its absorption spectrum can be 
determined. 


(4) Partial thermal decomposition—the liquid, gas- 
eous or solid thermal decomposition products of a sam- 
ple can be compared with those of a known material, 
a technique which has found valuable application in 
instances where the solids could not be handled by any 
of the more standard methods (46). 


Many helpful discussions on IR experimental tech- 
niques exist, the most useful of these being in refer- 


ences 21, 47, 48 and 49. 


INTERPRETATION OF SPECTRA 


Basic considerations 


The cardinal value of IR absorption spectroscopy 
lies in the uniqueness of the spectrum of any parti- 
cular compound. It is this feature which determines 
the usefulness of the method for both qualitative and 
quantitative analysis. However, spectra are not of them- 
selves articulate and therefore require interpretation. 
Moreover, spectra in the infrared are so strongly in- 
fluenced by variations in instrument operating condi- 
tions, sample handling procedures, cell characteristics 
etc., that their interpretation is frequently complicated 
by these factors. 


To aid in diagnosis of structure from spectra a num- 
ber of useful group and bond assignment charts and 
tables have been prepared (13, 14, 50, 51). Table IIT 
and figure 9 are reproduced from two of these refer- 
ences (13, 50). The value of such guides cannot be 
overstressed, although it is well known by workers in 
the infrared field that the assignments are compromise 
values only, and hence should be applied with caution 
in analysing the spectrum of unknown material. It often 
happens that even for identification work a series of 
spectra of close chemical relatives of the unknown is 
required for comparison, while for quantitative work 
there is the additional requirement that all reference 
spectra be obtained on the same spectrometer as the 
unknown, and under identical operating conditions. 


Qualitative analysis 


Successful qualitative interpretation of spectra re- 
quires a knowledge of the influences of particular struc- 
tural features, sample environment, etc. Probably the 
most comprehensive source of information on inter- 
pretation of infrared spectra for use at the practical 


level is a very recent book by Bellamy (52). It con- 
tains some 300 pages on absorption correlations, in- 
terpretations and assignments for most classes of or- 
ganic and inorganic compounds, and discusses in de- 
tail the manner in which the absorption frequencies 
and intensities of specific functional groups are affected 
by such factors as conjugation, hydrogen bonding, ring 
strain, electronic influences of neighbouring atoms, etc. 
Since the book is also meticulously and exhaustively 
documented it will undoubtedly be a key reference 


work for those involved with interpretation of IR 
spectra, 


Although there are other valuable formal treatises on 
qualitative interpretation (e.g., 50, 53), it is propcsed 
to review briefly some of the elementary principles 
of this field and discuss a few broad general features 
of IR spectra. The many characteristic group frequen- 
cies reported in table III have been obtained experi- 
mentally by making band position assignments for large 
numbers of spectra. By fortunate usage of such assign- 
ments it is often possible not only to determine that 
specific bonds, such as O-H, C-H or C=O, are present 
but also to deduce additional information about the 
bonds. For example, the free O-H band (2.7 ») will 
shift to longer wavelengths (up to 3.0 ») and broaden 
as the H becomes bonded to another atom, and the 
position of the C=O absorption suggests whether the 
carbonyl bond belongs to an ester, free acid or car- 
boxyl ion, etc. Because of their value as detectors of 
specific functional groups spectra are becoming in- 
creasingly popular for monitoring chemical reactions, 
when sacrifice of the small quantity of material re- 
quired for an IR spectrum can give strong evidence 
of whether and to what extent a reaction has gone in 
a particular direction, And, of course, if the correspond- 
ing spectrum is available for reference the presence 


of the end product can be established with a high degree 
of probability. 


There is much other useful information that can be 
obtained from IR spectra. For instance, cis-trans iso- 
mers can often be differentiated because the trans form 
is normally more symmetrical and therefore less active 
in the infrared, as evidenced by fewer or weaker bands. 
In the special case of cis-trans isomers in which the 
mid-point of the C=C bond is also a centre of symme- 
iry, the C=C vibration will be infrared inactive in the 
trans form and no absorption band corresponding to it 
will appear in the spectrum. Enol and keto tautomers in 
equilibrium mixtures can often be readily distinguished 
because of their different functional groups. Optical 
isomers which are mirror images (enantiomorphs) will 
have identical spectra when examined as gases, liquids 
or solutions. However, because of polymorphism they 
may often exhibit spectral differences in their solid spec- 
tra, which, in turn, will be different from those of the 
corresponding racemoids (54). Diastereoisomers will 
have different spectra, regardless of sample phase. 


Ramsay (55) has pointed out that in many instances 
(e.g., overlapping or coincident bands) a bond cannot 
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tion to Penicillin”, in L. Zechmeister’s Progress in the Chemistry of Organic Natural 
Products, Springer-Verlag, Vienna (1948), pp. 331-386. 
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* Rasmussen, J. Chem. Phys., 16, 712 (1948). 
®* Trotter and Thompson, J. Chem. Soc., 481 (1946). 
"Thompson, ihid., 289 (1947), especially p. 293. 
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be characterized by the position of the absorption maxi- 
mum alone. He suggests that measurement of the 
intensity of the absorption might provide additional 
information about the nature of the absorbing groups, 
and discusses three integration and extrapolation meth- 
ods by which their true molecular absorption can be 
estimated from the spectrum. The methods have been 
applied with success to carbonyl bands in the IR spectra 
of steroids (56). In these studies the integrated absorp- 
tion intensities have been found to give much more 
satisfactory structural correlations than maximal mole- 
cular extinction coefficients. For instance, carbonyl in- 
tensities were found to be additive when two or three 
carbonyl groups were present in the molecule. This 
absolute approach to absorption intensities, formerly 
ignored because of uncertain instrument errors, may 
well increase the usefulness of IR spectral data. 

There are several cautionary details to bear in mind 
when evaluating IR spectral data qualitatively : 


(a) The absence of a band in an assigned region 
does not preclude the possibility of a particular bond 
being present since symmetry may prevent the bond 
from being infrared active, e.g., the absence of a 
C=C band in ethylene. 

(b) The presence of a band in an assigned region 
does not positively establish the presence of a particular 
bond or group. There are many reasons why a band 
could be present, e.g., overtone, combination band, a 
band shifted into the region by peculiar environmental 
effects, etc. 

(c) Although every compound has a unique spectrum, 
the differences between the spectra of some compounds 
(e.g., higher members of homologous series) may be 
so minute as to be beyond the discrimination of the 
instrument. 


(d) Solid spectra are influenced by crystal form 
and crystal orientation. Thus a compound which is 
polymorphic may have more than one spectrum. Also, 
details in the spectrum of a compound can vary with 
different orientations of the crystals. In both instances, 
however, unique spectra can be obtained by melting or 
dissolving the solids. 

(e) Solution and mull spectra must be regarded as 


suspect in all regions where strong vehicle absorption 
occurs. 


Quantitative analysis 
The basis for quantitative infrared analysis is the 
Lambert-Beer Law, which gives the theoretical rela- 
tionship between the amount of absorption and the 
amount of sample: 
7-3" 
or log,, 1,/I=kcl 
where k is the extinction coefficient, c is the concentra- 
tion of the absorber, | is the cell path length, and I/I, 
has the significance already assigned. Log,, I,/I is 
known as the optical density, and for any particular 
sample cell and absorption band it is directly propor- 
tional to concentration. 





Only for quantitative work of a fundamental nature 
must the cell length be accurately known. Otherwise, 
fixed path-length cells are used and the system is cali- 
brated by plotting optical density against a series of 
concentration values. In dilute solutions it can be 
assumed that changes in solute concentration can be 
made without effecting any significant change in the 
number of solvent molecules in the beam. Therefore, 
in solutions containing only one solute, the concentra- 
tion of an unknown can usually be measured with good 
accuracy provided a strong absorption band exists in 
a region where solvent transmittance is high. Quanti- 
tative analysis can also be applied to multicomponent 
systems, since the absorbance of a mixture of compo- 
nents at any given wavelength is equal to the sum of 
the individual absorbance values, and such analyses are 
relatively simple if there is good separation of the bands 
used to gauge the amount of each component. How- 
ever, if significant overlapping of absorbance regions 
occurs, as is often the case, it becomes necessary to 
set up and solve as many simultaneous equations as 
there are components, and it is difficult in practice 
to attain the same order of accuracy as with simpler 
systems. 


Frequently, there are apparent departures from 
Beer’s Law. These may be due to one or more of 
several causes: 


(a) Interaction of solution components. 


(b) Intermolecular association. Departures from 
linearity from this cause are greatest at high 
concentrations of the associating component. 

(c) Too wide a slit width. Beer’s Law is strictly 
applicable only to monochromatic energy, which does 
not obtain literally except at extremely narrow slits. 


(d) Scattered radiation from another part of the 
spectrum causing false energy levels to be observed. 


In general, quantitative IR methods are used most 
advantageously with low (but not trace) concentra- 
tions. For example, a shift in the D,O content of ordi- 
nary water from 0.016 to 0.019 per cent is quite detect- 
able, using CaF, liquid cells of about 0.3 mm. path 
length (57, 58). 


STUDIES ON ALKALOIDS 


Although there have been several papers (59, 60, 
61, 62, 63, 64) dealing with applications of IR ab- 
sorption spectroscopy to alkaloid studies it is not sur- 
prising, considering the complexity of the molecules 
concerned, that in most of these the spectral data have 
been used only for purposes of compound identifica- 
tion or detection of functional groups. In reference 61, 
however, a systematic examination of 47 alkaloids in 
chloroform solution was reported and assignments were 
made for some of the principal functional groups, e.g 


O-H, N-H and C=O. at 


Spectra of 85 narcotics and related alkaloids are con- 
tained in Part IVB of the present series of papers. 
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COLLECTIONS OF IR SPECTRA 


Mention has already been made of reference material 
in which large collections of spectra may be found (7, 
14, 32, 52, 53). Other collections, also of appreciable 
size, include the spectra of malonyl urea derivatives 
(65), minerals and inorganic ions (66, 67), phosphorus 
compounds (68), steroids (69), polymers (70), plas- 
ticizers (71) and unsulfonated monoazo dyes (72). 
This compilation of references is far from complete, 
but alludes to groups of spectra which the present au- 
thors have found to be of particular interest. 


In addition to the references already cited, there 
now exist on this continent several more comprehen- 
sive collections of IR spectra which are available to 
the public. Among these are the following: 


(a) The American Petroleum Institute Research 
Project 44 collection, which now contains over 1,600 
spectra, mainly of hydrocarbons. 


(b) National Bureau of Standards Catalog of IR 
spectra, a collection of spectra of various series of 
compounds, e.g., alcohols, fatty acids, esters, ethers, 
etc., printed on McBee Keysort punched cards, together 
with other physical data and literature references. The 
present authors have contributed 64 spectra of barbi- 
turates to this collection. 


(c) Sadtler’s “Catalog of Infrared Spectrograms” 
(S. P. Sadtler and Son, Philadelphia 3, Pa.), a private 
collection of some 3,000 spectra of miscellaneous com- 
pounds, available commercially on Keysort cards, 

It should be noted that continuing efforts are being 
made to transfer literature-spectra references to IBM 
cards, in order to guide spectroscopists to the correct 
source of spectral data through references turned up 
by automatic sorting machines. Several thousand of 
these cards have already been issued by ASTM. 


APPRAISAL OF THE INFRARED METHOD 


It would be misleading to give the impression that 
IR spectroscopy can provide all the answers required 
by the analytical chemist or other users. Like any analy- 
tical technique it has regions in which it is supreme 
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and regions in which it must be acknowledged a poor 
competitor. 


In relation to other analytical tools [IR and Raman 
spectroscopy may be considered strong allies of UV 
and visible spectroscopy. Although the experimental 
techniques for IR and Raman are quite different, and 
particular bands may sometimes appear in the Raman 
but not in the IR (and vice versa), both methods can 
be treated together for the purpose of this discussion 
since both types of spectra reveal similar information 
concerning molecular vibrations and rotations. Visible 
and ultraviolet may likewise be grouped together since 
they both give information about electronic transitions. 


Rotation-vibration spectra almost invariably contain 
more bands than electronic spectra (indeed, many or- 
ganic compounds are transparent to visible and ultra- 
violet radiation, but none to IR and Raman), and they 
are more sensitive to changes in molecular structure. 
Ultraviolet and visible spectroscopy do have certain 
advantages in technique, however. Thus, a wide range 
of solvents (polar and non-polar) can be used, there 
is no need to employ fragile hygroscopic cell windows, 
and the accuracy of quantitative work is generally greater 
because inherent energy characteristics of ultraviolet 
radiation permit the use of more sensitive detectors 
and narrower slits (more linear Lambert-Beer Law 
plots are obtainable over a greater range of absor- 
bances ). However, improved instrumentation, new cell 
materials and novel techniques are continually broaden- 
ing the experimental domain in which infrared spec- 


troscopy may be regarded as the most useful analytical 
tool. 


ADDITIONAL READING MATERIAL 


Readers interested in following developments in the 
field of infrared spectroscopy may find excellent litera- 
ture guides in the annual (now biennial) reviews pub- 
lished originally by Barnes and Gore (73) and continued 
by Gore (74), in Analytical Chemistry. Applied Spec- 
troscopy also gives a comprehensive coverage of activities 


in the IR field. 
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PHYSICAL METHODS FOR THE IDENTIFICATION OF NARCOTICS (Continued) 


Part IVB. Infrared Spectra of Narcotics 


and Related Alkaloids 


By Leo Levi 


Food and Drug Laboratories, Department of National Health and Welfare, Ottawa, Canada, and 


Charles E. Hubley and R. A. Hinge 


Defence Research Chemical Laboratories, Defence Research Board, Ottawa, Canada 


Within the last five years considerable efforts have 
been expended by a number of industrial and research 
laboratories to assemble the IR spectra of groups of 
chemical compounds for reference purposes and as a 
result of these survey projects several extensive col- 
lections of such data exist (1). Unfortunately, none 
of these catalogues includes the narcotic drugs and 
closely related alkaloids and it is the purpose of this 
paper to present an atlas of such spectra, 


VALUE OF CATALOGUE OF NARCOTICS SPECTRA 


The spectra presented in this atlas were recorded as 
mineral oil mulls and, where possible, as chloroform 
solutions. They should prove of particular value to 
the forensic chemist concerned with the identification 
and characterization of addiction-producing drugs seized 
in the illegal traffic or isolated from biological mate- 
rials, and they will also be of considerable interest to 
the organic chemist faced with problems of structure 
elucidation. Eighty-five compounds have been included 
in this survey, and a detailed interpretation of the ex- 
perimental data in terms of group frequencies and other 
structural correlations will form the subject of a sub- 
sequent paper in this series. 


EXPERIMENTAL PROCEDURES 

Mineral Oil (Nujol) Spectra 
These spectra were obtained by grinding finely with 
an electric vibrator a few mg. of sample in mineral oil, 
placing the resultant smooth paste between two salt 
plates and measuring its absorption throughout the 
2-16 micron range. Although mineral oil was used in 
the reference cell its absorption bands (3.5, 6.9 and 
7.3 micron) were not completely compensated, All of 
the spectra were charted on a Baird Double Beam Re- 
cording IR Spectrophotometer equipped with rock salt 


optics and housed in an air-conditioned laboratory 
thermostated at 25°C. 


Chloroform Spectra 


From a series of media tried chloroform was con- 
sidered the most suitable one because of its superiority 
as both an infrared and general solvent. The spectra 
were taken of approximately 1.4 per cent solutions, a 
pair of 0.455 mm. matched sodium chloride cells being 
used throughout the experiments. In cells of such thick- 
ness, required because of solubility limitations, chloro- 
form shows relatively intense bands at 3.3, 4.18, 6.48, 
7.0, 8.2, 9.6, 10.78 and beyond 12 microns. Hence, in 
these regions the inherent spectral characteristics of 
the compounds are either distorted or obscured, and 
because of the complete masking of sample absorption 
beyond 12 microns the spectra are shown up to this 
wavelength only. It would, therefore, be very desirable 
to supplement this altas with IR spectra of these alka- 
loids dissolved in other solvents having complementary 
absorption regions (1). 


ScorpE OF COLLECTION 


The compounds included in this survey are shown 
in table I, which also lists many of their common syno- 
nyms and trade names! under which they are marketed. 
Their authentication was reported in a previous paper 
of this series (2) and additional comments regarding 
their physico-chemical properties have been made by 
Oestreicher et al. (3), Barnes and Sheppard (4), and 
Barnes and Forsyth (5). Thirteen of the compounds 
listed were not included in any of the previous projects 
and the infrared absorption spectra recorded in this 
atlas are the first absorption data to be published re- 
specting those alkaloids. Other physical properties of 
these drugs are given in table IT. 

With the exception of 2-azabicyclo-(3,3,1) nonane 
hydrochloride, which compound was kindly supplied by 


1 Trade-marks registered in the United States Patent Office 
up to July-August 1951 are indicated in the alphabetical listing 
by the use of the symbol R enclosed in a circle. 








Professor M. W. Cronyn of the University of Califor- 
nia, Berkeley, Cal., all of the alkaloids shown in this 
table were obtained from T. and H. Smith, Ltd., Edin- 
burgh, Scotland. 
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Table I 


ATLAS OF [R-SPECTRA OF NARCOTICS AND RELATED ALKALOIDS 





Spectrum number 


Mineral oil Chloroform 


Compound Mull 
Acedicon® Hydrochloride ............... 81 36 
dl-a-Acetylmethadol Hydrochloride ...... 23 14 
GE PIE oon soe CUN et as Cen een ese 19 13 
dl-Amidone Hydrochloride .............. 20 37 
Apomorphine Hydrochloride ............ 41 
AROIROROIIE “SENOS | oinonn nas cuce Sanicees 42 
2-Azabicyclo-(3,3,1)-nonane Hydrochloride 45 24 
BENGE oS cs ne den Seas cksls eam Ceeine 10 
Bemidone Hydrochloride ................ 11 
CERO cc enw ea +85 sv nae slo aeee 14 
Cliradon® Hydrochloride ............... 15 
RCORNNG «ah sad anes eG Aion wie cA aS 3 2 
Cocaine Hydrochloride ..........sesc000% 4 
CMMI Sie we ow oie ee sien ues Cae ane heey s 60 27 
Codeine Hydrobromide ................. 61 
Codeine Hydrochloride ................. 62 
Codeine Hydrogen Iodide ............... 63 
AGRERINE * SIS os cp vicinus vecaaus’ 64 
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Compound 


Codeine Sulfate 
RSE, AEUIEIN GS.se SA 3.5 eA R Sis ore ASS 
CSQREEEIG, IED Sos, «se ngewe cacy 5 5 
Codeinone, dihydro, Bitartrate .......... 
Codeinone, dihydro, Enol Acetate Hydro- 

RNIN ge ea Sie. wb 0 nd eae wae Os 
Codeinone, dihydrohydroxy, Hydrochloride 
COUEME cae. 5 ss cdeckeae see erenes 
Cotarnine Chloride 
Cotarnine Phthalate 
Cryptopine 


RID oe ra hee coc aa sks ens sR an SA 
Demerol® Hydrochloride 
RRUINNMMNEINE Soe ci n'a n''a'e'p'a een e's soles 
Diamorphine Hydrochloride ............. 
RINE osc see os Goes SS wo oe wale ns 
SOARED TNR Cora 0.5 sie 5 0's,0 "0 <0-5ia, cers 
Dilaudid® Hydrochloride 
DPIOTAT TA VTOCUONIGS 6 oss nics cuincsiaccves 
DIOKYHMC PROSPNALE on. 5 oe sche eek sees 
RAS SA sae ae ee ees 
Dolantin Hydrochloride 
DIG MIIED | Poss oan CeickG inn val ee a seks ents 
Dolophine® Hydrochloride 
EMME aoa wk Since ek sod Ca1o84 ae 
Dromoran® Hydrobromide 
I-Dromoran® Tartrate 


RRR cca enn ries Siclewbikm ais wma 
Ecgonine, benzoyl methyl ............... 
Ecgonine, benzoyl methyl, Hydrochloride 
Eukodal® Hydrochloride 


IORI no sa tin hea Saa ke eae heats 
Heptalgin® Hydrochloride .............. 
dl-3-Heptanone, 6-dimethylamino-4,4- 
UNG cs nc DANS DAY ae RSA Th Gee SSA k's 
dl-3-Heptanone, 6-dimethylamino-4,4- 
diphenyl, Hydrochloride ................ 
3-Heptanone, 6-( N-morpholino-)4,4- 
diphenyl, Hydrochloride ............... 
dl-a-3-Heptanylacetate, 6-dimethylamino-4,4- 
diphenyl. HCl 
SRO XC eis 5 cea ga Cah Aa e nina as 
BIePOin FAYQTOCHIOTIIE 66s sahcss scenes 
dl-3-Hexanone, 6-dimethylamino-4,4- 
diphenyl-5-methyl, Hydrochloride........ 
3-Hexanone, 6-piperidino-4,4-diphenyl-5- 
methyl, Hydrochloride ................ 
PGR ee eR on <5 ws cp sis ssa 
Hycodan® Bitartrate 
Hydrastinine Chloride 
SRE POON. cin cptcae cewen wane ne 
Hydrocodone Bitartrate ................. 
Hydromorphone Hydrochloride 


Isoamidone Hydrochloride .............. 
Isomethadone Hydrochloride ............. 
Isoquinoline, 6,7-dimethoxy-l-(4’-ethoxy-3’- 
methoxybenzyl)-3-methyl Phosphate 
Isoquinoline, 6,7-dimethoxy-l-veratryl .... 
Isoquinoline, 6,7-dimethoxy-l-veratryl, 
PRUNE TIMMEE 5 0 'o0i0 6 5150.05 soe Quie's nesses 


EINE on. Gk ann Kes cee aaasaeae _ 
Ketobemidone Hydrochloride 


Ketobemidone, acetoxy, Hydrochloride .. 







Spectrum number 


Mineral oil Chloroform 
Mull 


28 
31 


w 
on a 


12 
31 


31 


11 
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Compound 


Ketobemidone, methyl ...............ee0- 
Ketobemidone, methyl, Hydrochloride 
Ketobemidone, propyl 


Levomethorphan Hydrobromide 
Levorphan Tartrate 


Meconic Acid 
MEINE. «2s 5 vibe read einidloarawerninrete 
Meperidine Hydrochloride 
GE 6.24 sos ca eee nen ea ee eds va 
dl-Methadone Hydrochloride ............ 
dl-a-Methadyl acetate, Hydrochloride 
ED oc ivu cca eeebneeiensns eee 
dl-Methorphan Hydrobromide 
l-Methorphan Hydrobromide 
REE: 7 eee 
dl-Methorphinan Hydrobromide 
l-Methorphinan Tartrate 
Metopon Hydrochloride ................. 
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Chloroform Mineral oil Chloroform 
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9 Paveril® Phosphate ................0000 38 
RP ERS ae 70 28 
10 RORMUNIRI larga ne ere eerie a cas ose ss 77 33 
Peronin Hydrochloride .................. 78 
RIN cee OMe clase a se cee ve ee 5 ” 
Pethidine Hydrochloride ................. 6 
Pethidine, ethyl, Hydrochloride .......... 7 5 
eS RE eee 10 
Pethidine, hydroxy, Hydrochloride ...... 11 
4 Phenadoxone Hydrochloride ............. 22 39 
8-Phenethylamine, 3,4,5-trimethoxy-N- 
13 dimethyl, Hydrochloride ............... 24 15 
37 SRE 8 ee 19 13 
14 Physeptone Hydrochloride ............... 20 37 
23 dl-a-(cis) piperidine,-1,3-dimethyl-4-pheny]- 
26 oy RS - 6 
di-a-(cis) piperidine,-1,3-dimethy1l-4-pheny]- 
4-propionoxy Hydrochloride ........... 8 7 
dl-8-(trans) piperidine, 1,3-dimethy]-4- 
phenyl-4-propionoxy, Hydrochloride .... 9 8 
Piperidine, ethyl-1-methy]-4-phenyl-4- 
GUNININEIS uc een rn ldateae os ce sca 5 4 
Piperidine, ethyl-1-methyl-4-pheny]-4- 
carboxylate, Hydrochloride ............ 6 
Piperidine, ethyl-1-methyl-3-ethyl-4-phenyl- 
25 4-carboxylate, Hydrochloride .......... 7 5 
Piperidine, ethyl-1-methyl-4-(m-hydroxy- 
26 phenyl)-4-carboxylate .................. 10 
Piperidine, ethyl-1-methyl-4-(m-hydroxy- 
phenyl)-4-carboxylate, Hydrochloride 11 
4-Piperidyl] ethyl ketone, 4-(m-acetoxy- 
phenyl)-l-methyl, Hydrochloride ....... 17 ll 
4-Piperidyl ethyl ketone, 4-(m-hydroxy- 
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phenyl)-l-methyl, Hydrochloride ....... 15 
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7,8,9,10-tetra-hydro-6-dibenzo .......... - 1 
1 1,4-Pyran, 3-hydroxy-4-oxo-2,6-dicarboxylic 
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17 
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I ole aaa alas 5 6. 0:0.<.0'e,07 67 29 
39 Thebaine Hydrochloride ................ 68 30 
= Thebaine, acetyl demethylo dihydro, Hydro- 
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21 Thebenine Hydrochloride ................ 4H 
Trichocereine Hydrochloride ............ 24 15 
2-Tropane, 3-hydroxy carboxylic acid .... ~ 3 
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Pressed Bromide Method of Infrared Spectrographic 


Analysis of Narcotics 


Atlas of Infrared Spectra 


By James J. Manning, Ph.D. 


Chief Physicist and Chemist, Police Laboratory, City of New York 


INTRODUCTION 


A search of the literature will reveal the absence 
of the infrared absorption spectra of many of the impor- 
tant alkaloids. We present herein the infrared spectra 
of a group of the most important narcotics. We wish 
to call attention to the infrared spectra as a specific, 
critical and direct method of identification of narcotics. 
The degree of specificity and the great variations which 
exists among the infrared spectra of these narcotics 
indicate graphically how useful this method should be 
also in the determination of the origin of the natural, 
synthetic and illicit narcotics. 


EXPERIMENTAL 


The spectra presented were obtained on a Perkin- 
Elmer model 21, recording, double beam, optical null, 
infrared spectrometer. The wavelength range is from 
2 to 15 microns. The spectra are directly comparable 
since they have all been obtained from equal amounts 
of narcotics, unless otherwise indicated. The samples 
contain 0.002 gm. of narcotic mixed with 0.998 gm. 
of spectral pure potassium bromide. From the 1.000 
gm. mixtures, thoroughly pulverized, 0.600 gm. were 
weighed and were pressed into 13 mm. discs in a spe- 
cial KBr die under 20,000 P.S.I. pressure. These 
discs were mounted directly in the light path of the 
infrared spectrometer by means of a micro-sample 
adapter. Descriptions of the sampling equipment and 
techniques can be obtained in the references (1) and 
(2) cited in the bibliography. 


IDENTIFICATION OF A NARCOTIC 


The term “fingerprinting” has been applied to many 
identification processes of animate and inanimate ob- 
jects, but the infrared spectrum reveals more than the 
identity of a material, It is a unique and characteristic 
property of that substance based upon the fundamental 
functional groupings in the molecule. In addition the 
spectrum of a mixture of mutually non-reactive pure 


substances is the summation of the absorption bands 
in the spectra of the components. 


In the infrared spectrum the characteristic bond 
vibrational bands are readily recognized even in chemi- 
cal molecules as complex as those of rubber or the 
proteins. The spectra of the infrared region 2 to 15 
microns are due essentially to the vibrational motion 
of the atoms within a molecule, and the absorption 
frequencies characteristic of definite bonds may be con- 
veniently termed “bond vibrational frequencies”. The 
binding forces of the atoms in the molecule are in- 
fluenced in definite ways by the structural environment 
of the bond and their study is capable of lending itself 
to the solution of the chemical problems of structure 
elucidation, identification and quantitative analysis. 

In order to identify an unknown narcotic, its spec- 
trum is first compared with the spectra of known stand- 
ard substances, such as the spectra presented in this 
paper. If the unknown narcotic is a substance for which 
the spectrum has been recorded, the identification pres- 
sents little difficulty, especially if it is recorded in ac- 
curate amounts and listed among the substances in the 
American Society of Testing Materials, 1.BM. card sys- 
tem. Should this be unsuccessful then an attempt is 
made to analyse the spectrum on the assumption that 
the unknown narcotic is a mixture. The components of 
the mixture are then considered, which mixed together, 
would yield the same absorption bands in the spectrum 
of the unknown narcotic mixture. The conclusions may 
readily be substantiated by obtaining the spectra of 
such mixtures for comparison. 


To expedite the work of comparison between known 
spectra and unknown spectrum, preliminary classifica- 
tion of the unknown as to type can be made by con- 
sideration of the prominent features of the spectrum 
which often reveal the nature of the unknown narcotic. 

A detailed consideration of the individual group fre- 
quencies may be obtained by reference to the publica- 
tions listed in the bibliography. These few paragraphs 
are a general résumé of the structural information to 
be derived from the various regions of the spectra. 
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The absorption from 15 microns to 7 microns is as- 
sociated principally with the stretching vibrations of 
C-O and C-, bonds and deformation vibrations of C-H 
bonds. These are sensitive to small changes in mole- 
cular structure and this region is of great use for iden- 
tification by empirical comparison of the spectra. This 
region has been called the “fingerprint’ region due to 
the high specificity of the more prominent bands, be- 
lieved to be associated with localized molecular vibra- 
tions. Many important types of group vibrations have 
been established but the detailed treatment of this re- 
gion remains to be elucidated. 


In the region from 8 to 7 microns occur band char- 
acteristics of methyl and methylene groups. This region 
of the spectrum is particularly useful for the recogni- 
tion of free methylene groups adjacent to carbonyl 
groups. 

The region below 7 microns contains strong absorp- 
tion bands associated with C=O stretching vibrations 
and weaker C=C stretching bands. This region of the 
spectra has been studied in considerable detail and has 
proved fruitful in identifying carbonyl functions and 
unsaturated centres from the positions of the band 
maxima. 

Below 6.5 microns there occurs absorption associated 
with the stretching vibrations of C-H and O-H bonds. 


The aliphatic C-H bonds of methyl and methylene 
groups give rise to strongly overlapping bands between 
4 and 3 microns. The complex contour of this band 
envelope shows great variation with the molecular 
structure and is useful in providing supplementary evi- 
dence for identification purposes. 


PRESENTATION OF NARCOTIC SPECTRA 


The spectra are recorded from 2 to 15 microns on 
a linear scale of wave number units with the ab- 
sorbance (optical density) increasing downwards on 
a logarimetric scale. 

Figures 1 to 6 show the infrared spectra of the nar- 
cotic alkaloid, printed on each spectra. 

Figures 7 to 12 show the infrared spectra of six 
synthetic narcotics. 

Figures 13 to 18 show the infrared spectra of both 
the sulfate and hydrochloride salts of morphine, cocaine 
and codeine. 


Figures 19 to 21 show the infrared spectra of nar- 


cotics mixed with a dilutant (lactose) in the quantities 
indicated. 


Figures 22 and 23 show the infrared spectra of 
cocaine mixed with a dilutant (lactose) and an adul- 
terant (quinine sulfate) in the quantities indicated. 


Figures 24 to 26 show the infrared spectra of the 
substances used in the mixtures. 


CONCLUSIONS 


A specific, critical and direct method of identifying 
narcotics has been illustrated by the presentation of 
infrared spectra based upon quantitative measurements 
and recorded on a double beam, optical null, infrared 
spectrometer. 

The features of this method of analysis are ideally 
suited to the determination of the origin of natural, 
synthetic and illicit narcotics. 

The preliminary phase in the determination of nar- 
cotics in the presence of dilutants and adulterants has 
been presented by a series of infrared spectra. 
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Obituary 


Dr. Mehmet Cemalettin Or, representative of Turkey on the Commission on 
Narcotic Drugs, died on 18 December 1953. 


Born in Istanbul in 1898, Dr. Or received a medical degree from the Istanbul 
Medical Faculty in 1925. After serving as municipal physician in several cities 
between 1925 and 1935, he was appointed that year to the Etimesgut Model Dis- 
pensary ; he was sent to the United States to study at the Rockefeller Foundation 
in 1935-1936, and resumed his post upon his return. In 1939, he was appointed 
director of the Etimesgut Health Centre. 


In 1949, he became a member of the “Board to combat the epidemics and 
contagious diseases”, of the Ministry of Health and Social Welfare. After two 
years he was appointed in the Narcotics and International Affairs Section of the 
same ministry, 


On various occasions, he received official appreciation for his work, especially 
in the fight against malaria, but together with his brilliant career in his country 
he engaged in international work. From 1949 till 1953 he was the representative 
of Turkey on the Commission on Narcotic Drugs and those who knew him are 
unanimous in their appreciation of the precision of his mind, the scope of his 
knowledge, the charm and kindness of spirit which made friends of all who 
knew him. 


The editors of the Bulletin on Narcotics wish to assure his family of their 
heartfelt sympathy for Dr. Or’s untimely death. 





OFFICIAL 


Legal Trade in Narcotics in 1953 


The Report of the Permanent Central Opium Board! 
to the Economic and Social Council on its work during 
1954" is on the agenda both of the tenth session of the 
Commission on Narcotic Drugs, and the 20th session 
of the Council. This report presents an over-all picture 
for 1953 of the production and consumption of nar- 
cotics, and of the licit traffic throughout the world as 
it is shown by the analysis of the statistics submitted 
to the Board by Governments. A brief summary of the 
features included in the report of the Permanent Central 
Opium Board follows. 


TRENDS IN THE LICIT MOVEMENT OF NARCOTIC DRUGS 


Opium and coca leaves 


Although the total licit world production of opium is 
not accurately known, the statistics supplied to the 
Soard reveal that it is increasing and that for the past 
two years it has exceeded licit requirements, which are, 
moreover, on the decrease. The resulting production 
surplus, which was quite large in 1953, has gone to swell 
producers’ stocks; if this situation is not righted by 
limiting production more strictly to the level of re- 
quirements, serious problems might arise. 

In 1954, the Board received statistics of coca leaf 
production in Peru. It is not possible to follow the trend 
of non-medical consumption of coca leaves, however, 
because of the absence of statistics from Bolivia, The 
requirements for the manufacture of cocaine for medi- 
cal consumption are increasing, but this seems to repre- 
sent a small part only of the total amount when com- 
pared with the licit non-medical consumption. 


Manufactured drugs 


The reduction in the manufacture of codeine noted in 
1952 was not reflected in a decline in morphine produc- 
tion until the following year. In 1953, however, codeine 
production resumed its upward trend, and this process 
is likely to continue unless other non-narcotic drugs 
come forward gradually to take the place of codeine— 
a possibility which apparently must not be ruled out. 


1 Document E/OB/10, November 1954, United Nations, Gen- 
eva, 1954. 

2 For the Report of the Permanent Central Opium Board on 
its work in 1951, see Bulletin on Narcotics, Vol. IV, No. 2; 
for the report in 1952, see idem., Vol. V, No. 1; for the re- 
port in 1953, see idem., Vol. VI, No. 1. 


The manufacture of diacetylmorphine did not con- 
tinue to fall in 1953. Production of dionine and cocaine 
remained at the same level as in the previous year. 
As for synthetic drugs, the manufacture of pethidine 
and methadone in 1953 was still below the peak figures 
reached in 1951. 

Morphine and diacetylmorphine apart, the licit con- 
sumption of narcotic drugs as a whole is continuing to 
grow. The steady fall in morphine consumption is part- 
ly explained by the use of synthetic drugs ; consumption 
of diacetylmorphine has decreased most probably as 
a result of the concerted efforts of national and inter- 
national authorities to prohibit its use. 


In 1929, just after the 1925 Convention came into 
force, world consumption of diacetylmorphine reached 
2,651 kg; by 1948 it had fallen to 657 kg, and by 1952, 
to 266 kg. In 1953, the figure was less than one-tenth of 
the 1929 figure, having dropped to 207 kg, the lowest 
figure recorded to date. The countries which have sub- 
mitted estimates for 1955 regarding this drug are the 
following : 


Albania Haiti 
Argentina 
Australia 
Bahrein 
Belgium 
Burma 
Ceylon 
Denmark 
Ecuador 
Finland 
France 


Hungary 

Ireland 

Lebanon 
Netherlands 
Norway 
Paraguay 
Philippines 
Portugal 

United Kingdom 
Uruguay 

Argentina, Australia and Finland have prohibited 
further imports or manufacture of diacetylmorphine, 
and will cease consumption of this drug after their 
present stocks are exhausted. The fact that these three 
countries have nevertheless submitted estimates of the 
consumption of this drug for 1955 doubtless means that 
the Governments concerned have simply followed the 
provisions of the 1931 Convention in giving an estimate 
of the amounts still to be consumed. 

In July 1954, the United Nations Economic and So- 
cial Council adopted a resolution urging “Governments 
to prohibit the manufacture, import and export of keto- 
bemidone, its salts, its preparations and preparations of 
its salts”.* The Board and the Supervisory Body had 
themselves gone into the question of this drug and wel- 


3 See Bulletin on Narcotics, Vol. VI, No. 3-4. 
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come this resolution. The first figures to reach them for 
ketobemidone were given in the estimates for 1952, and 
showed that 12 countries or territories intended to use 
the drug during the year in question, The number in- 
creased to 29 in 1953 and 34 in 1954; the amount manu- 
factured in 1952 was, according to statistics supplied to 
the Board, 137 kg, and in 1953, 110 kg. 

The application of the 1948 Protocol has, to date, 
meant the placing under control of 20 new narcotic 
drugs (14 in 1951, 1 in 1952 and 5 in 1954), and steps 
are at present being taken to place four others under 
the same control. 


Thus, the number of drugs which it is the Board’s 
duty to control has doubled since 1951 when the 1948 
Protocol began to be effectively applied. 


The Board has noted that, with one or two excep- 
tions, all the Governments which submitted statistics 
for 1953 included in them figures in respect of synthetic 
narcotic drugs. In this connexion, it notes that only 
46 out of a total of 84 countries have ratified the 1948 
Protocol up to the present date, and in particular that 
only one Latin-American country out of 20 appears 
among these 46. 


The Board therefore suggests that those countries 
which have already placed under national control cer- 
tain of the drugs covered by the 1948 Protocol and sub- 
mit statistics on them, but which have not yet ratified 
this Protocol, might consider the possibility of doing so 
as soon as possible.* 


4See Bulletin on Narcotics, Vol. VI, No. 3. 








The Ninth Session of the General Assembly 


During the ninth session of the General Assembly, 
discussions took place in its Third and Fifth Commit- 
tees on the international control of narcotic drugs, in 
connexion with the relevant sections of the report of 
the Economic and Social Council to the General Assem- 
bly, and administrative and budgetary matters. The 
following delegates made statements in this discussion: 
the representatives for Argentina, Belgium, China, 
Ecuador, Egypt, France, Greece, India, Mexico, Pakis- 
tan, Peru, Syria, USSR, United Kingdom, United 
States, Yugoslavia.! Reference was made to the illicit 
traffic, particularly in the Far East; the international 
Opium Protocol; the single convention; chewing of 
coca leaf; synthetic drugs; drug addiction. 

In addition specific decisions were taken by the Gen- 
eral Assembly on the transfer of the Division of Nar- 
cotic Drugs from the United Nations Headquarters in 
New York to Geneva and the establishment of a United 
Nations Narcotics Laboratory. The question of the loca- 
tion of the Division was considered as part of the gen- 
eral scheme of the reorganization of the United Nations 
Secretariat, which was outlined in the report of the 
Secretary-General to the eighth session of the General 
Assembly. The proposal to transfer the Division was 
made in the interests of a rationalization of the inter- 
national control of narcotics, so that the Division could 
work in closer collaboration with the secretariat of the 


1 A/C.3/SR.587 through 593; A/C.5/SR435 through 450, 
459, 460, 481. 


Permanent Central Opium Board and the Drug Super- 
visory Body as well as with the World Health Organi- 
zation. The Division would, however, remain a part of 
the Department of Economic and Social Affairs, and 
report on substantive matters directly to Headquarters. 
At its 515th meeting, on 17 December 1954, the General 
Assembly adopted unanimously a resolution (General 
Assembly resolution 886 (IX) ) inviting the Secretary- 
General to proceed with the general plan referred to 
above.” The establishment of a United Nations Nar- 
cotics Laboratory had been reviewed on previous occa- 
sions by the Commission on Narcotic Drugs and the 
Economic and Social Council (Council resolution 548 
D (XVIII)). The General Assembly had before it a 
note (document A/C.3/573) containing full informa- 
tion on this question. During the debate in the Third 
Committee, the Committee members agreed that the 
laboratory should not be set up before the next meeting 
of the Commission on Narcotic Drugs (i.e., April-May 
1955) had reviewed the research programme. At its 
512th plenary meeting, on 14 December 1954, the 
General Assembly approved, by 50 votes to none and 
5 abstentions, a resolution (General Assembly resolu- 
tion 834 (IX)) deciding to establish a United Nations 
Narcotics Laboratory in Geneva, subject to the afore- 
mentioned understanding.* 


2 A/PV.515. 
3 A/VP.512. 





